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PREFACE  TO  THE  SECOND  EDITION. 


DoBiNG  Ube  succoseive  reprints  of  the  first  edition  of  this  work, 
publiahed  in  1871,  1  was  able  to  introduce  several  important 
corrections;  and  now  that  more  time  has  elapsed,  I  h&-t» 
cndeaTonred  to  profit  by  the  fiery  ordeal  through  which. Uie 
book  has  passed,  and  have  taken  advantage  of  all  the  criticisms 
whicli  seem  to  me  sound.  I  am  also  greatly  indebted  to' a  Ifitge 
number  of  eorrespondenta  for  the  communication  of  a  snipriSing 
number  of  new  facts  and  remarks.  These  have  been  so  Dnmerone,  " 
that  I  have  been  able  to  use  only  the  more  important  ones ;  and 
of  these,  as  well  as  of  the  more  important  corrections,  I  will 
append  a  list  Some  new  illustrations  have  been  introdnced, 
Mid  foui'  of  the  old  drawir^  have  been  replaced  by  better  ones, 
done  from  life  by  Mr.  T.  .W.  Wood.  I  roust  especially  call 
attention  to  some  observations  which  I  owe  to  the  Mndnees  of 
Prof.  Hnxley  (given  as  a  suppleraent  at  the  end  of  Part  I.),  on 
the  nature  of  the  differences  between  the  brains  of  man  and  the 
higher  apes.  I  have  been  particularly  glad  to  give  these  obser- 
vations, because  during  the  last  few  years  several  memoirs  on  the 
Bubjeot  have  appeared  on  the  Continent,  and  their  importance 
has  been,  in  some  cases,  greatly  exaggerated  by  popular  writers. 
I  may  take  this  opportunity  of  remarting  that  my  critics 
frequently  assume  that  I  attribute  all  changes  of  corporeal 
structure  and  mental  power  exclusively  fo  the  natural  selection 
of  such  variations  as  are  often  called  spontaneous;  whereas, 
even  in  the  first  edition  of  the  'Origin  of  Species,'  I  distinctly 
stated  that  great  weight  roust  be  attributed  to  the  inherited 
efifeets  of  nse  and  disnse,  with  respect  both  to  the  body  and 
mind.  I  also  ottribnted  some  amount  of  modification  to  the 
direct  and  prolonged  action  of  changed  conditions  of  life.  Some 
allowance,  ton,  must  be   made    for   occasional   reversionB  ol 
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Btniotuie;  nor  must  we  forget  what  I  have  called '■'eoiTDiateii" 
grotrth,  meaning,  thereby,  that  -various  parte  of  tho  otganisation 
are  in  some  unknown  manner  so  connected,  tliat  when  one  part 
varies,  so  do  others  ■  and  if  voriationa  in  tho  one  are  accn- 
malaied  by  selection,  other  parts  will  be  modified.  Again,  it 
has  been  said  by  several  critics,  that  when  I  found  that  many 
details  of  Btructure  in  man  could  not  be  explained  through 
natural  selection,  I  invented  sesnal  selection ;  I  gave,  however, 
a  tolerably  dear  sketch  of  this  principle  in  the  first  edition  ol 
tho  '  Origin  of  Species,'  and  I  there  stated  that  it  was  applicable 
to  man.  This  Eubject  of  sexual  selection  haa  been  treated  at 
full  length  in  the  present  work,  simply  because  an  opportunity  was 
here  first  afforded  me.  I  have  been  struck  with  tho  likeness  oi 
many  of  the  half-favourable  criticisms  on  sexual  selection,  with 
those  which  appeared  at  first  on  natural  selection;  nuch  as, 
that  it  would  explain  some  few  detoils,  but  certainly  was  not 
applicable  to  the  extent  to  which  I  have  employed  it.  My 
conviction  of  the  power  of  sexual  selection  remains  unshaJcen ; 
but  it  is  probable,  or  almost  certain,  that  several  of  my  con- 
clusions will  hereafter  be  found  erroneous;  this  can  hardly  fail 
to  be  the  case  in  tho  first  treatment  of  a  subject.  When 
naturalists  have  become  familiar  with  the  idea  of  sexual  selection, 
it  will,  s&  I  believe,  be  much  more  lai^ly  accepted;  and  it 
haa  already  been  folly  and  favourably  received  by  eeveral  capable 
jndges. 
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THE  DESCENT  OF  MAN; 


SELECTION  IN  RELATION  TO  SEX. 


INTKODIICTION. 

Tus  uatnio  of  the  following  work  will  be  best  nnderstood  t^  & 
brief  Moonnt  o£  how  it  came  to  be  written.  During  many  Teara 
I  collected  notes  <m  the  origin  oi  descent  of  man,  without  any 
tatcntbn  of  publishiDg  on  the  subject,  but  rather  with  the 
determination  not  to  publish,  as  I  thought  that  I  shonld  thoa 
only  add  to  the  pKtjudices  against  my  Tiewe.  It  seemed  to  me 
Bttffluient  to  indicate,  in  the  first  edition  of  my  '  Origin  of 
Speoies,'  that  by  thia  work  "light  would  be  thrown  on  the 
"  origin  of  man  and  his  history ;"  and  thia  implies  that  man  must 
be  included  with  other  organio  beings  in  an;  general  conclusion 
respecting  hia  manner  of  appearance  on  thia  earth.  Now  the 
case  wears  a,  wholly  different  aspect  When  a  uatoralist  like 
Carl  Togt  ventorea  to  say  in  his  address  aa  President  of  the 
National  Institution  of  Geneva  (1869),  "personue,  en  Europe 
"  su  moius,  u'ose  plus  soutenir  la  creation  independanta  et  de 
"  toutes  pieces,  des  eapdcea,"  it  is  mamfest  that  at  least  a  large 
number  of  naturalists  must  admit  that  species  are  the  modified 
descendantB  of  other  species;  and  this  especially  holds  good  with 
the  joimgor  and  rising  iiaturaliBts.  The  greater  number  accept 
tho.agoncy  of  natural  stloction ;  tboujjh  some  urge,  whether  with 
justice  the  future  must  decide,  that  I  have  greatly  overrated  its 
importance.  Of  the  older  and  honoured  chiefe  in  natural  science, 
many  unfortunately  are  still  opposed  to  evolution  in  every 

B  now  adopted  by  most  naturalists, 
I  in  every  other  eaae,  be  followed  by 
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otheiB  who  aro  not  scientific,  I  have  beea  led  to  pat  t^^elhoi 
my  notes,  so  as  to  see  how  far  the  general  cosclnsions  arrived  at 
in  mj  former  worfcs  were  applicable  to  man.  This  seemed  all 
the  more  desirable,  as  I  had  neTer  deliberately  applied  these 
views  to  a  species  taken  singly.  When  we  confine  our  attention 
I  to  any  one  form,  we  are  deprived  of  the  weighty  arguments 
\  '  derived  from  the  nature  of  the  affinities  which  connect  together 
whole  groups  of  organisms — their  geographical  distribution  iu 
past  and  present  times,  and  their  geological  succeesion.  The 
homologicai  structure,  erabrjological  development,  and  rudi- 
mentary organs  of  a  species  remain  to  be  considered,  whether  it 
be  man  or  any  oilier  animal,  to  which  our  attention  may  be 
directed ;  but  these  great  classes  of  facts  afford,  as  it  appears  to 
me,  ample  and  conclusive  evidence  in  favour  of  the  principle  ol 
gradual  evolution.  The  strong  support  derived  from  the  other 
arguments  should,  however,  always  be  kept  before  the  mind. 

The  sole  object  of  this  work  is  to  consider,  firstly,  whether 
man,  like  every  other  spooies,  is  descended  from  some  pre- 
eiistlng  form;  secondly,  the  manner  of  his  development;  and 
thirdly,  the  value  of  the  difierencea  between  the  BO-called  races 
of  man.  As  I  shall  confine  myself  to  these  points,  it  will  not  be 
necessary'  to  describe  iu  detail  the  differences  between  the  several 
races— an  enormous  subject  which  has  been  fully  discussed  in 
many  valuable  works.  The  high  antiquity  of  man  has  recently 
been  demonstrated  by  the  lalwuvs  of  a  host  of  eminent  men, 
beginning  with  M.  Boucher  de  Perthes;  and  this  is  the  indis- 
ponsablo  basis  fur  understanding  his  origin,  I  shall,  therefore, 
t4iko  this  conclusion  for  granted,  and  may  refer  my  readers  to 
tlio  admirable  treatises  of  Sir  Charles  Lyell,  Sir  John  Lubbock, 
and  others.  Nor  shall  I  have  occasion  to  do  more  than  to  allude 
to  the  amount  of  difference  between  man  and  the  anthropomor- 
phous apes ;  for  Prof  Huiley,  in  the  opinion  of  most  competent 
judfies,  has  conclusively  shewn  that  in  every  visible  character 
man  diffeis  less  from  the  higher  apes,  than  these  do  from  the 
lower  members  of  the  same  order  of  Primates. 

This  work  contains  hardly  any  original  facts  in  regard  to  man  j 

but  as  the  couclusioss  at  which  I  arrived,  after  drawing  up  a 

rough  draft,  appeared  to  me  interesting,  I  thought  that  tiiey 

might  interest  others.   It  has  often  and  confidently  been  asserted, 

^  that  man's  origin  can  never  be  known :  but  ignomnco  more 

f" 'sfe. frequently  begets  confidence  than  does   knowledge:  it  is  those 

■V     ivho   know  little,  and   not  those  who  know  much,  who   so 

vely  assert  that  this  or  that  problem  will  never  he  solved 

\}>y  scienca    The  conclusion  that  man  is  the  co-descendant  with 

other  epecios  of  some  andent,  lower,  and  estinct  fonn,  is  not  in 
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■ny  degree  now.  Laaiarck  long  ago  came  to  this  conolnsion, 
which  has  lately  bee&  maintained  by  sereiftl  erDinent  naturalisls 
and  philcBophers ;  for  instance,  by  Wallace,  Hnsley,  Lyell,  Togt. 
Lubbock,  Biichaei,  Rolle,  &c.,'  and  especially  by  Hackei.  This 
last  naturalist,  besidea  his  great  work,  'Generelle  Morpholo^e' 
(1866),  has  recently  (1868,  with  a  second  edit,  in  1870),  pub- 
lished his  '  Naturliche  Schijpfungseeschichte,'  in  which  he  fully 
diseuaaea  the  geneali^y  of  man.  If  this  work  had  appeared 
before  my  essay  had  been  written,  I  should  probably  never  have 
completai  it.  Almost  all  the  conclusions  at  which  I  have 
arrived  I  find  confirmed  by  this  naturalist,  whose  knowledge  on 
many  points  ia  much  fuller  than  mine.  Wherevei  I  have  added 
any  fact  or  view  from  Prof.  Hackel's  writicgs,  I  give  his  autho- 
rity in  the  text ;  other  statements  I  leave  as  they  originally  stood 
in  my  manuscript,  occaaionaO  j  giving  in  the  foot-notes  references 
to  his  works,  aa  a  confinnation  of  the  more  doubtful  or  interestii^ 
points. 

During  many  years  it  has  seemed  to  me  highly  probable  that 
sesual  selection  has  played  an  important  part  in  differentiating 
the  races  of  man ;  but  in  my  '  Origin  of  Species '  (first  edition,  p. 
199)  I  contented  myself  by  merely  alluding  to  this  belief.  When 
I  came  to  apply  this  view  to  man,  I  found  it  indispensable  to 
treat  the  whole  subject  in  full  detail.'  Consequently  the  aecond 
part  of  the  present  work,  treating  of  sesual  selection,  has  ex- 
tended (o  an  inordinate  length,  compared  with  the  first  part; 
but  this  could  not  be  avoided. 

I  had  intended  adding  to  the  present  volumes  an  essay  on  the 
expreasion  of  the  various  emotions  by  man  and  the  lower  animals. 
My  attention  was  called  to  this  subject  many  years  ago  by 
Sir  Charles  BcU'b  admirable  work.    This  illustrious  anatomist 


■ned      Nat.,' Modena,  16S7,  p.  81)  a  very 
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maintains  that  man  is  endowed  with  certain  mnsclea  solely  for 
tho  Bake  of  expressing  his  emotions.  As  this  view  is  obTionsIy 
opposed  to  the  belief  that  man  is  descended  from  some  other  and 
Jower  form,  it  was  necessary  for  me  to  consider  it  I  litewise 
wished  to  ascertain  how  far  the  emotions  aro  cspreased  in  the 
same  manner  by  the  different  races  of  man.  But  owing  to  the 
length  of  the  present  work,  I  hare  thought  it  better  to  TC&ane 
mf  essay  for  separate  publicitioii. 
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Part  I. 
THE  DESCENT  OR  ORIGIN  OF  MAN. 


Sataie   ot  the   evidence   beariDg   on   th«  origin   of  mao  —  Horaologoni 
■tructuies  in   Biau  sad  the  lower  animals — Miacellaneons  poinu  ol 

organs,  bail,  bonea,  repiodnctire  orgaoE,  &c — Tbe  bearing  of  these  three 
great  classes  of  ^ts  oa  the  origin  of  man. 

He  who  wishes  to  decide  whether  man  is  the  modified  descendant 
of  some  pre-esisting  form,  would  prabahly  first  eBquire  whether 
man  varies,  howeyer  eUghtly,  ia  bodily  Etructuro  and  in  mental 
fiiCTiItiee;  and  if  so,  whether  the  vaiiatioas  are  transmitted  to 
his  offspring  in  oooordanee  with  the  laws  which  preTail  with  the 
lower  animals.  Again,  are  the  variations  the  result,  as  far  a^ 
onr  ignorance  pennita  us  to  judge,  of  the  same  general  causes, 
and  are  they  governed  by  the  same  general  laws,  aa  in  the  case 
of  other  organisms;  for  instance,  by  correlation,  the  inherited 
effects  of  use  and  disuse,  &c.  ?  Is  man  subject  to  similar  mal- 
conformations,  the  result  of  arresicd  development,  of  reduphcation 
of  parts,  &o.,  and  does  he  display  in  any  of  his  anomalies  rever- 
sion to  some  former  and  ancient  type  of  structure  ?  It  m^ht 
also  naturally  be  enquired  whether  man,  like  so  many  other 
animals,  has  given  rise  to  varieties  and  sub-races,  differing  but 
elightly  from  each  other,  or  to  races  differing  so  mnch  that  fltey 
mnst  be  classed  as  doubiflil  species?  How  are  saeh  races 
distributed  over  the  world;  and  how,  when  crossed,  do  they 
react  on  each  other  in  the  first  and  sncceeding  generations  ?  [ 
And  so  with  many  other  points. 

The  enquirer  would  nest  come  to  the  important  point, 
whether  man  tends  to  incicaee  at  so  rapid  a  rate,  as  to  lead  to 
occasional  severe  atrnggles  for  existence;  and  consequently  t« 
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beneficial  Tsriations,  whether  in  body  or  miad,  being  preserved, 
and  injurious  ones  eliminated.  Do  tlie  races  or  species  of  men, 
whichever  term  may  be  applied,  encroach  on  and  replace  one 
another,  so  that  some  finally  become  extinct  ?  We  shall  eee  that 
all  these  questions,  as  indeed  is  obvious  in  respect  to  most  of 
them,  must  be  answered  in  the  afSrmative,  in  the  same  manner 
as  with  the  lower  animals.  But  the  several  considerations  just 
referred  to  may  be  conveniently  deferred  for  a  time ;  and  we 
will  first  see  how  far  the  bodily  structuro  of  man  shows  traces, 
more  or  le^  plain,  of  his  descent  from  some  lower  form.  In ,' 
Hucceeding  chapters  the  mental  powers  of  man,  in  comparison) 
with  those  of  the  lower  animals,  will  be  considered.  | 

Thi  Boiily  Structure  of  Man. — It  is  notorious  that  man  is 
constructed  on  the  same  general  type  or  model  as  other  mnm- 
mals.  All  the  bones  in  his  skeleton  can  be  compared  with 
corresponding  bones  in  a  monkey,  bat,  or  seal.  80  it  is  with  his 
muscles,  nerves,  blood-vessels  and  internal  viscera.  The  braio, 
the  most  important  of  all  the  oi^ns,  follows  the  same  law,  as 
shewn  by  Huxley  and  other  anatomists.  Bischoff,'  who  is  a 
hostile  witness,  admits  that  every  chief  fissure  and  fold  in  the 
brain  of  mau  has  its  analogy  in  that  of  the  orang ;  bnt  he  adds 
that  at  no  period  of  development  do  their  brains  perfectly  agree ; 
nor  could  perfect  ^reement  be  expected,  for  otherwise  their 
mental  powers  would  have  been  the  same.  Vulpian '  romaxkH : 
"  Lea  differences  reelles  qui  esiet«nt  entre  I'encephale  de 
"  ITiomme  et  celui  des  singes  superieurs,  sont  bien  minimes.  II 
"  ue  &ut  pas  se  faire  d'illusions  k  cet  Sgard.  L'hommo  est  bien 
"  plus  prSs  des  singes  anthropomorphes  par  Ics  caracteres 
"  anatomiques  da  eon  cerveau  que  cem-ci  ne  le  sont  non- 
"seulement  des  autres  mammiferes,  raais  m&ne  de  certains 
"  qnadrumanes,  dea  guenons  et  des  macaques."  Bnt  it  would 
be  superfluous  here  to  give  further  details  on  the  corrospondeDce 
between  man  wid  the  higher  mammals  in  the  structure  of  the 
brain  and  all  other  parte  of  the  tiody. 

It  may,  however,  be  worth  while  to  specify  a  few  points,  noi 
uirectly  or  obviously  connected  with  structure,  by  which  this 
correspondence  or  relationship  is  well  shewn. 

Jlan  is  liable  to  receive  from  the  lower  animals,  and  to  com- 
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municaie  to  them,  certaiu  diseases,  as  hydToptobia,  Tariola,  tlie 
glanders,  ejpliilis,  cholera,  herpes,  &c. ;  ^  and  this  fact  proves  thu 
close  Bimilarity*  of  tfieir  tissues  and  blood,  both  in  minuto 
structuxo  and  composition,  far  more  plainly  than  does  their 
comparison  under  the  best  mieroaeope,  or  by  the  aid  of  the  best 
chemical  analysis.  Monkeys  are  liable  to  many  of  the  same  non- 
eoatagions  diseases  as  we  are;  thus  Keagger,'  who  carefully 
observed  for  a  loi^  time  the  Cehvs  Azarce  in  its  native  land, 
found  it  liable  to  catarrh,  with  the  nsual  symptoms,  and  which,' 
when  often  recurrent,  led  to  consumption.  These  monkeys 
suffered  also  from  airaplexy,  inflammation  of  the  bowels,  and 
eatnract  in  the  eye.  The  younger  ones  when  shedding  their 
milk-teeth  often  died  from  fever.  Medicines  produced  the  same 
effect  on  them  as  on  us.  Many  kinds  of  monkeys  have  a  strong 
taste  for  tea,  coffee,  and  spirituouiS  Uqnors ;  they  will  also,  as  I 
have  myself  seen,  smoke  tobacco  with  pleasure."  Brehm  asserts 
that  the  natives  of  north-eastern  Africa  catch  the  wild  baboons 
by  exposing  vessels  with  stroi^  beer,  by  which  they  are  made 
diunk.  He  has  seen  some  of  these  animals,  which  he  kept  in 
confinement,  in  this  state ;  and  tie  gives  a  laughable  account  of 
their  behaviour  and  strange  grimaoes.  On  the  following 
momii^  they  were  very  cross  and  dismal ;  they  held  their  aching 
heads  with  both  hands, and  wore  a  most  pitiable  expression: 
when  beer  or  wine  was  offered  them,  they  turned  away  with 
disgust,  bat  relished  the  juice  of  lemons.'  An  American  moniey, 
an  Ateles,  after  getting  drunk  on  brandy,  would  never  touch  it 
again,  and  thus  was  wiser  than  many  men.  These  trifling  facts 
prove  how  similar  the  nerves  of  taste  must  bo  in  monkeys  and 
man,  and  how  similarly  their  whole  nervous  system  is  affected. 
Man  is  infested  widi  internal  parasites,  sometimes  causii^ 
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fatal  efTectfi;  and  is  plagued  by  external  parasiMS,  all  of  wliicb 
belong  to  the  same  genera  or  families  as  those  infesting  other 
mammals,  and  in  the  case  of  scabies  to  the  same  species.'  Man 
is  sulgeet,  like  other  mammals,  birds,  and  even  insects,'  to  that 
mysterious  law,  which  causes  certain  normal  proeesBes,  snch  as 
gestation,  as  well  as  the  maturation  and  duration  of  rarioua 
diseases,  to  follow  lunar  periods.  His  wounds  are  repaired  by 
the  same  process  of  healing;  and  the  stumps  left  after  the 
amputation  of  his  limbs,  espeoistOy  during  an  early  embryonio 
period,  occasionally  possess  some  power  of  regeneration,  as  in 
the  lowest  animals.'" 

The  whole  process  of  that  most  important  function,  the 
reproduction  of  the  species,  is  strikingly  the  Same  in  all  mam- 
mals, from  the  first  act  of  courtsBip  by  the  male,"  to  the  birth 
and  nurturing  of  the  young.  Monkeys  are  born  in  almost  as 
helpless  a  condition  as  our  own  infants ;  and  in  certain  genera 
the  young  differ  fully  as  mnch  in  appearance  from  the  adults,  aa 
do  our  children  from  their  full-grown  parents.'^  It  has  been 
ui^ed  by  some  writers,  as  an  important  distinction,  tliat  with 
man  the  young  arrive  at  maturity  at  a  much  later  age  than  with 
any  other  animal :  but  if  we  look  to  the  races  of  mankind  wtiich 
inhabit  tropical  countries  the  difference  is  not  great,  for  the 
orang  is  believed  not  to  be  adult  till  tlie  age  of  from  ten  to  fifteen 
years.""  Matt  differs  from  woman  in  size,  bodily  strength, 
hairiness,  &o.,  as  well  as  in  mind,  in  the  same  manner  as  do  the 


iriodioity,"  '  British  i 

1842.    Dr.  MaccaMoch,  '  .  . 

Korth  Americdn  Jonroal  of  Science,'  "  aihil  tnrpius  potest  ii 

vol.  xvli.  p.  305,  has   seen   t,  iag  "  omnia  hominibns  et  Quadrumani* 

auSeiing  from  tertinn  ague.     Here-  "  commuDia.      Nai'rat   enim  Cyno- 

aftflr  1  shall  return  to  thta  aubjeit.  "  cephalum  qnendain  in  furorera  ia- 

"  1  have  givea  the  evidence  on  "  cidere     aspecta    feminarum     ali- 

this  head  in'  xaj  '  Variation  of  Ani-  "  quarum,  aed  Dequaquam  Bccendi 

tioa,'  vol.  !i.  p.  15,  and  nors  could  "  per  eligebat  Juniores,  et   dignos- 

be  added.  "  oebat  in  turbS,  et  advocaliit  voce 

"    "  Mares  e  dlversis    generibas  "  gestflque." 

"  Quadrumanonim  sine    dubio    di-  "  This  remark  is  made  with  ra- 

"  gnoscunt  feminas  huraanas  a  ma-  spect  to  Cynocephatus  and  the  bd- 

"  ribus.      Primura,  credo,  odoratu,  tiiropomorphoos    BpBS   by   Geoffmj 

•■  poBWa  Bspeeto.     Mr.  Youatt,  qui  Salat-Hil^re  and  F.  Oavier,  'Hist. 

"  din  in  Hortis   Zoalogicis   (Besti-  Nat.  des  llammit^ree,'  torn.  i.  1824. 
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two  sexes  of  many  mammals.  So  that  the  correspondence  in 
general  structure,  in  the  minute  Btructure  of  the  tisauea,  ic 
chemical  composition  and  in  constitution,  hetween  man  and  the 
higher  auimals,  espeoittlly  tho  anthropomoiphous  apea,  is  ex- 
tremely close.  — ' 

Emlryonic  Developmeni. — Man  is  developed  from  an  ovule, 
about  tbe  12Sth  of  an  inch  in  diameter,  which  difiera  in  no 
respect  from  the  ovules  of  other  aajirnds.  The  embryo  itself  at 
a  very  early  period  can  hardly  be  distinguished  from  that  of 
other  memliers  of  the  vertebrate  kingdom.  At  this  period  tlie 
arteries  nm  ia  arch-like  branches,  as  if  to  carry  the  blood  to 
hranchite  which  are  not  present  in  the  higher  vertcbrata,  though 
tho  slits  on  the  eides  of  the  neek  stiO  remain  (/,  g,  fig.  1), 
Kiarkiug  their  fonner  position.  At  a  somewhat  later  period, 
■when  the  extremities  are  developed, "  the  feet  of  lizards  and 
"  mammals,"  as  the  illustrious  Von  Baer  remarks,  "  the  wings 
"  and  feet  of  birds,  DO  less  than  the  hands  andifeet  of  man,  all 
"  arise  from  the  same  fondamental  form."  It  is,  says  Prof 
Huxley,"  "  quite  in  the  later  Btagcs  of  development  that  the 
young  human  being  presents  marked  differences  from  the  yotuig 
"  ape,  while  the  latter  departs  as  much  from  the  d<^  in  its 
"  developmentB,  as  the  man  does.  Startling  as  this  last  assertion 
"  may  appear  to  be,  it  is  demonstrably  true." 

As  some  of  my  readers  may  never  have  seen  a  drawing  of  an 
embryo,  I  have  given  one  of  man  and  another  of  a  dt^,  at  about 
the  same  early  stage  of  development,  carefully  copied  from  two 
works  of  undoubted  accuracy." 

After  the  foregoing  stat^ents  made  by  such  high  autho- 
rities,  it  would  be  STiperfluous  on  my  part  to  give  a  number  ot 
borrowed  details,  shewing  that  the  embryo  of  man  closely 
resembles  that  of  other  mammals.  It  may,  however,  be  added, 
that  the  human  embryo  likewise  resembles  certain  low  forms 
when  adult  in  various  points  of  structure.  For  instance,  the 
heart  at  first  exists  as  a  simple  pulsatii^  vessel;  the  excreta 
are  voided  through  a  cloacal  passage ;  and  the  os  coccyx  projects 

"  '  Mflo's  Place  in  Natnre,'  1S63,  magnified,  the  embi-jo  being  twenty- 

p.  67.  five  days  oil     The  internal  viscera 

"   The    hnman    embryo    (apper  h3vsbeeaomitted,aiidtheuUiiaeap- 

lig.)  is  from  £cker,  ■  Icones  Phys.,'  pend^ee  ia  both  drawings  remoTed. 

18S1-18&9,  tab.  iii.  fig.  2.    This  I  was  di/etted  to  these  figoi-ea  Ij 

embryo  was  t*n  lines  in  length,  so  ''"-'    ■"--'—     ' —    — i...    1 

The  embryo  of  the  dog  is  from 
llischofF,  '  Entwicklungageschiclite 
dm  Hiinde-Eies,'  1845,  tab.  si.  fig. 
13  B     This  drawing  is  live  times 
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lito  a  true  tail,  "estendii^  eonBiderably  beyond  tho  rudi- 
"  mentaij  I^s."'*  In  the  embryos  of  all  air-breathing  verteljrateB, 
certain  glands,  called  the  corpora  WoifBana,  correspond  with, 
and  act  like  the  kidneys  of  mature  flshos.'^  Even  at  a  later 
embryonic  x>eriod,  some  strikit^  resemblances  between  man  aiul 
the  lower  animals  may  be  observed.  Bischoff  says  that  the 
convolntiona  of  the  brain  in  a  human  foetus  at  the  end  of  the 
seventh  month  reach  about  tlie  same  stage  of  development  as  in 
a  baboon  when  adult,'"  The  great  toe,  as  Prof.  Owen  remarks," 
"  which  forms  the  fulcrum  when  standing  or  walking,  is 
'*  perhaps  the  most  characteristic  peeubarity  in  the  human 
structure;"  but  in  an  embryo,  about  aa  inch  in  length,  Praf. 
Wyman"  foimd"that  the  great  toe  was  shorter  than  the  others  ; 
"  and,  instead  of  being  parallel  to  them,  projected  at  an  angle 
"  from  the  side  of  the  foot,  thus  corresponding  with  the  per- 
"  manent  condition  of  this  part  in  the  quadrumana,"  1  vrill 
conclude  with  a  quotation  from  Eusley,^  who  after  aakii^, 
does  man  originate  in  a  different  way  from  a  dog,  bird,  frog  or 
fish?  says,  "the  reply  is  not  doubtful  for  a  moment;  without 
"  question,  the  mode  of  origin,  and  the  early  stages  of  tho 
"  development  of  man,  are  identical  with  those  of  the  animals 
"  immediately  below  him  in  the  scale :  without  a  doubt  in 
"  these  respects,  he  is  far  nearer  fo  apes  than  the  apes  are  to 
"  the  dog." 

Hudimejifs. — This  subject,  though  not  intrinsically  more 
important  than  the  two  last,  will  for  several  reasons  be  treated 
here  more  fuUy.^  Not  one  of  the  higher  animals  can  be  named 
which  does  not  bear  some  part  in  a  rudimentary  condition ;  and 
man  forms  no  esception  to  the  rule.  Eudimentaiy  organs  must 
be  distinguished  from  those  that  are  nascent ;  though  in  some 
eases  the  distinction  is  not  easy.  The  former  are  either  abso- 
lutely useless,  such  as  the  mamm»  of  male  quadrupeds,  or  the 
incisor  teeth  of  ruminants  which  never  cut  through  the  gums ; 
or  they  are  of  such  slight  service  to  their  present  possessors, 
that  we  can  hardly  suppose  that  they  were  developed  under  tho 

"   Praf.    Wyman    in    '  Pi-oe.    of         "  I  had  written  a  rough  copy  of 

Amerkan  Acad,  of  Sciences,'  sol.  iv.  this  thapter  before  reading  a  valu- 

1860.  p.  17.  able  paper,  "Car8ttsi-l  rudirDentali 

"   Owen,   'Anatomy   of    Verte-  in   ordine   all"  origins  del    nomo" 

bcates,'  vol.  i.  p.  533.  ('  Annnario  della  Soc  d.  Nat.,'  Mo-' 

"'Die   Grosshirnwindungen  dea  dena,  1867,  p.  81),  by  Q.  Canestria, 

Ueoechen,*  1S68,  s.  95.  to  which  paper  1  am  considerably 

'*  'Anatoiay  of  VeTtetrates,*  vol.  indebted.     Hackel  has  given  admir- 

li.  n,  553.  ahlB  diaeusMons  on  this  whole  tub. 

»  '  Proc  Soc.  Nat.  Hist."  Boston,  ject,  under  the  title  of  DystelBology, 

19S3,  ToL  ii.  p.  185.  in  his  '  Oflnerelle  Morphologie '  nud 

-'  '  Man'a  Place  in  Nature,'  p.  65,  '  SchSpftmgFgescliichta.' 
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eonditioDS  which  now  exist.  Organs  in  this  latter  state  are  not 
Ktriefly  rudimentary,  but  they  are  tending  in  this  direction. 
Nascent  oi^ans,  on  the  other  hand,  though  not  fully  deteloped, 
aro  of  high  service  to  their  i>0i5sessore,  and  are  capable  of  further 
development.  Eadimentaiy  organs  are  eminently  Tariable ;  and 
this  is  partly  intelligible,  as  they  are  useless,  or  nearly  useless, 
and  consequently  are  no  longer  subjected  to  naturaJ  selection. 
They  often  become  wholly  suppressed.  When  this  occurs,  they 
are  nevertheless  liable  to  occasional  reappearance  through 
reversion— a  circumstance  well  worthy  of  attentiou. 

The  chief  agents  in  causing  organs  to  become  rndimenlary  ■ 
seem  to  have  been  disuse  at  that  period  of  life  when  the  organ 
is  chiefly  used  (and  this  is  generally  during  maturity),  and  also 
inheritance  at  a  corresponding  period  of  hfe.  The  tei-m 
"disuse"  does  not  relate  merely  to  the  lessened  action  of 
muscles,  but  includes. a  diminished  flow  of  blood  to  a  part  or 
organ,  from  being  subjected  to  fewer  alternations  of  pressure,  or 
from  becoming  in  any  way  lees  habitually  active.  Eudimenta, 
however,  may  occur  in  one  sex  of  those  parts  which  are  normally 
present  in  the  other  ses ;  and  such  rudiments,  as  we  shall 
hereafter  see,  have  often  originated  in  a  way  distinct  from  those 
hero  referred  to.  In  some  cases,  oi^ans  have  been  reduced  by 
means  of  natural  selection,  from  having  become  injurious  to  the 
species  under  changed  habits  of  life.  The  process  of  reduction 
's  probably  often  aided  through  the  two  principles  of  compensa- 
tion and  economy  of  growth ;  but  the  later  stages  of  reduction, 
after  disuse  has  done  all  that  can  fairly  be  attributed  fo  it,  and 
when  the  saving  to  be  effected  by  the  economy  of  growth  would  bo 
very  small,^  are  difScult  to  understand.  The  final  and  complete 
suppression  of  a  part,  already  useless  and  much  reduced  in  size, 
in  which  case  neither  compensation  nor  economy  can  come  into 
play,  is  perhaps  intelligible  by  the  aid  of  the  hypothesis  of 
pangenesis.  But  as  the  whole  subject  of  rudimentary  oi^ns 
has  been  discussed  and  illustrated  in  my  former  works,"  I  need 
here  say  no  more  on  this  head. 

Rudiments  of  various  muscles  have  been  observed  in  many 
parts  of  the  human  body ;"  and  not  a  few  muscles,  which  are 

"  Some  good  criticisms  on  this  Zoolog.  1853,  tom.  iviii.  p.  13)  de- 
BubjECt  have  been  giTeo  by  Messrs.      scribes         '    "  .... 

Mai'ie    snit   Uivart,   in   <  tranaact.      nbat  h 


Plants  nnder  Domestication,'  vol.  ii.  muscle,  called  "  le  tibial  postSrieur," 

pF.317aad397      See  also 'Origin  is  gonenilly   qoite  abaent    in    Ihi 

of  Species,'  5th  edit.  p.  535.  hnad,  but  appears  from  time  to  ttox 

"  For  inslaoce  M,  Riengrd  ('  An-  in  a  more  or  less  rudimentary  cos 
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regularly  present  in  some  of  the  lower  animals  can  oecasionallj 
be  detected  ia  man  in  a  greatly  reduced  condition.  Every  one 
must  have  noticed  tho  power  which  many  ammaJs,  espeeiallsw 
horses,  possess  of  moTisg  or  twit«hing  their  skin;  atid  tliis  is 
effected  by  the  panrdculus  cammus.  EemtiantB  of  this  muscle 
in  an  efficient  stafe  are  found  in  TarioAis  parts  of  our  hodios ;  for 
instance,  the  musfle  on  the  forehead,  by  wliich  the  eyebrows  are 
raised.  The  plaiyama  myoidea,  which  is  well  developed  on  the 
neck,  belongs  to  this  sjstem.  Prof.  Tamer,  of  Edinburgh,  has 
occasionally  detected,  as  he  informs  me,  muscular  fasoicali  in 
five  different  situations,  namely  in  the  asiljje,  near  the  acapulra, 
iSc,  all  of  which  must  be  referred  to  the  system  of  the  panni- 
cidus.  He  has  also  shewn'"  that  the  musculus  siernalis  or  siemalis 
hruloritm,  which  is  not  an  extension  of  the  reclus  abdominalh, 
but  is  closely  allied  to  tho  panniadus,  occurred  in  the  proportion 
of  about  three  per  cent,  in  upwards  of  600  bodies :  he  adds,  that 
this  muscle  affords  "an  excellent  illustration  of  tho  statement 
"  that  occasional  and  rudimentary  structures  are  especially 
"  liable  to  variation  in  arrangement." 

Some  few  persons  have  the  power  of  contracting  the  super- 
ficial muscles  on  their  scalps ;  and  these  muscles  are  in  a 
variable  and  partially  rudimentary  condition.  M.  A.  de  Candolle 
has  communicated  to  me  a  curious  instance  of  the  long-continued 
persistence  or  inheritance  of  this  power,  as  well  as  of  its  unusual 
development.  He  knows  a  family,  in  which  one  member,  the 
present  head  of  the  family,  could,  wlien  a  youth,  pitch  several 
hea,vj  books  from  his  head  by  the  niovement  of  the  scalp  alone ; 
and  he  won  wagers  by  performing  this  feat.  His  father,  uncle, 
r,  and  his  three  childxen  possess  the  same  power  to 
J  unusual  degree.  This  faroOy  beenmo  divided  eight 
4  ago  into  two  branches;  so  that  the  head  of  the 
above-mentipned  branch  is  cousin  in  the  seventh  degree  to  tho 
head  of  tho  other  branch.  This  distant  cousin  resides  in 
another  part  of  Prance ;  and  on  being  asked  whether  he  possessed 
the  same  faculty,  immediately  exhibited  his  power.  This  case  ofiers 
a  good'  illustration  how  persistent  may  be  the  transmission  of  an 
absolutely  useless  faculty,  probably  derived  from  our  remote  semi- 
human  progenitors;  since  many  monkeys  have,  and  frequently 
use  the  power,  of  lai^ly  moving  their  scalj®  up  and  down.^' 

The  extriiMic  muscles  which  serve  to  move  tho  external  ear, 
■md  the  intrinsic  muscles  which  move  the  dilferent  parts,  are  in  a 
rudimentary  condition  in  man,  and  they  aJl  belong  to  the  sysiem 

'■  Prof.  W.  Turner, '  Proc.  Rojal  Emotions  in  Uon  and  AnimalV 
Soc.  Edinburgh,'  1868-67,  p.  ;5.  1873,  p.  144. 

*'   Sm   my  '  Eipreaaioa    '  f  the 
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of  the  pnmniouJits ;  thej  are  also  variable  in  duvelopment,  or  at 
least  in  function,  I  have  seen  one  man  wlio  could  draw  thy 
whole  ear  forwards;  other  men  can  draw  it  upwards;  another 
who  could  draw  it  backwards;^  and  from  what  one  of  these 
persons  told  me,  it  is  probable  liiat  most  of  us,  by  often  touching 
our  ears,  and  thus  directing  our  attention  towards  them,  could 
recover  some  power  of  movement  by  repeated  trials.  The  power 
of  erecting  and  directing  the  shell  of  the  ears  to  the  various 
pointa  of  the  compass,  is  no  doubt  of  the  highest  service  to 
many  animals,  as  thej  thus  perceive  the  direction  of  danger  i 
but  I  have  never  heard,  on  sufBeient  evidence,  of  a  man  who 
possessed  this  power,  the  one  which  might  bo  of  use  to  him. 
Tlie  whole  estcrnal  shell  may  be  considered  a  rudiment,  tc^etier 
with  the  various  folds  and  prominences  (helis  and  anti-helix, 
tragus  and  anti-tragns,  &c)  which  in  the  lower  animals 
strengthen  and  support  the  ear  when  erect,  without  adding  . 
much  to  its  weight.  Some  authors,  however,  suppose  that  the 
cartilage  of  the  shell  serves  to  transmit  vibrations  to  tha 
acoustic  nerve;  but  Mr.  Toynbee,™  after  collecting  aH  the 
known  evidence  on  this  head,  concludes  that  the  external  shell 
is  of  no  distinct  use.  The  ears  of  the  chimpanzee  and  orang  aw 
curiously  lite  those  of  man,  and  tie  proper  muscles  aie  lifcewiso 
hut  very  shghtly  developed,™  I  am  also  assured  by  the  keepers  in 
tho  Zoological  Gardens  that  these  animals  never  move  or  erect 
their  ears;  so  that  they  are  in  an  equally  rudimentary  condition 
with  those  of  man,  as  far  as  function  is  concerned.  Why  these 
animals,  as  well  as  the  progenitors  of  man,  should  have  lost  tho 
power  of  erecting  their  ears,  we  cannot  say.  It  may  be,  though 
I  am  not  satisfted  with  this  view,  that  owing  to  their  arboreal 
habits  and  great  strength  they  wore  but  little  eiposed  to  danger, 
and  so  during  a  lengthened  period  moved  thoir  ears  but  little, 
and  thus  gradually  lost  tho  power  of  movmg  them.  This 
would  be  a  parallel  case  with  that  of  those  large  and  heavy 
birds,  which,  from  inhabiting  oceanic  islands,  have  not  been 
exposed  to  the  attacks  of  beasts  of  prey,  and  have  consequently 
lost  tiio  power  of  using  their  wings  for  flight.  The  inability  to 
move  the  ears  in  man  and  several  apes  is,  however,  partly  com- 
pensated by  tho  freedom  with  which  they  can  move  the  head  in 

1   the 


»  CanestriniquoteaHyrtl,  ('An- 

lately  beeo   eipfrimeotiog   on 

naario  delU   Soc.   del  Naturalist!, 

function   of  the  shell   of  the 

Modena.  1867,  p.  97)  to  the  same 

sad  hmi  come  Co  nearly  the  , 

tffecl 

ooEolusion  m  that  giv™  here. 

»  'The  Diseases  of  the  Ear,'  by 

"  Prof.  A.    Macalister,   'Al 

J.  Toynbee,    F,R.S,,    I860,    p.    12. 

and  Mag.  of  Jiat.  History,'  vol 

1871,  p.  343. 
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a  horizontal  plana,  so  as  to  catch  sounds  from  all  directions.  It 
haa  been  asserted  that  the  ear  of  man  alone  possesses  a  lobule ; 
but  "amdiment  of  it  is  found  in  the  gorilla;"^  and,  as  I  hear 
from  Prof.  Prejer,  it  is  not  larelj  absent  in  the  negro. 
-The  celebrated  sculptor,  Mr.  Woolner,  informs  me  of  one  little 
peculiarity  in  the  external  ear,  which  he  has  often  observed  both 
in  men  and  women,  and  of  which  he  perceived  the  full  signi- 
flcance.  His  attention  was  first  called  to  the  subject  whilst  at 
work  on  his  figure  of  Puck,  to  which  he  had  given  pointed  ears. 
He  was  thus  led  to  examine  the  ears  of  various  monkeys,  and  sub- 
sequently more  carefully  those  of  man.  The  peculiarity  consists 
in  a  little  blunt  point,  projecting  from  the  inwardly  folded  mai^ii, 
or  helix.  When  present,  it  is  develojjed  at  lirth,  aiid,accoiiiing 
to  Prof.  Ludwig  Sleyer,  more  frequently  ' 
Mr.  Wooiner  made  an  exact  model  of 
the  accompanying  drawing.  (Fig.  2.y 
These  points  not  only  project  inwards 
towards  the  centre  of  the  ear,  but  often 


from  directly  in  front  or  behind  The> 
are  variable  in  size,  and  some^^hat  in 
position,  standing  either  a  little  higher 
or  lower;  and  they  sometimes  occur 
on  one  ear  and  not  on  the  other  They  i 
are  not  confined  to  mankind,  for  I  ob 
served  a  case  in  one  of  the  'ipider 
monkeys  (^Atdes  beehehuth^  m  our 
Zoological  Gardens;  and  Dr.  E.  Eay 
Xankestor  informs  me  of  another  case 
in  a  chimpanzee  in  the  gardens  at  a.  The  pn^ccung  pidat 
HamWi^.  The  helix  obvioosly  con- 
sists of  the  extreme  margin  of  the  ear  folded  inwards :  and 
this  folding  appears  to  be  ia  some  manner  connected  with  the 
whole  external  ear  being  permanently  pressed  backwards.  In 
many  monkeys,  which  do  not  stand  high  in  the  order,  as  baboons 
and  some  species  of  maeacus,"  the  upper  portion  of  the  ear  is 
slightly  pointed,  and  the  margin  is  not  at  all  folded  inwards ; 
but  if  the  margin  were  to  bo  thus  folded,  a  slight  point  would 
necessaiiiy  project  inwards  towards  the  centre,  and  probably  a 
little  outwards  from  the  plane  of  the  ear ;  and  this  I  believe  to 


"  Mr.  St.  Geo 
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be  tlieir  origin  in  many  cases.  On  the  other  hand.  Prof.  L.  Meyer, 
in  an  able  paper  recently  piibhEhed,"  maintains  that  the  whole 
case  is  one  of  mere  variability ;  and  that  the  projections  are  not 
loai  ones,  but  are  due  to  the  internal  cartilage  on  each  side  <A 
the  points  not  having  been  fully  developed.  I  am  quite  ready 
to  admit  that  this  is  the  correct  explanation  in  many  instancos, 
as  in  those  figured  by  Prof.  Meyer,  in  ■which  there  are  several 
minute  points,  or  the  whole  margin  is  sinuous.  I  have  myself 
seen,  through  the  kindness  of  Dr,  L.  Down,  the  ear  of  a  micro- 
cephalous idiot,  on  which  there  is  a  projection  on  the  ontsido 
of  the  helis,  and  not  on  the  inward  folded  edge,  so  that  this 
point  can  have  no  relation  to  a  former  apes  of  the  ear.  Never- 
theless in  some  oases,  my  original  view,  tliat  the  points 
are  vestiges  of  tha  tips  of  formerly  erect  and  pointed  ears, 
still  seems  to  ino  probable.  I  think  so  from  the  frequency  ot 
their  occurrence,  and  from  the  general  correspondence  in 
position  with  that  of  the  tip  of  a  pointed  ear.  In  one  case,  ot 
which  a  photograph  has  been  sent  me,  the  projection  is  so  large, 
that  supposing,  in  accordance  with  Prof  Meyer's  view,  the  ear 
to  be  made  perfect  by  the  equal  development  of  the  cartilage 
throughont  the  whole  extent  of  the  margin,  it  would  liave 
covered  fully  one-third  of  the  whole  ear.  Two  cases  have  been 
communicated  lo  me,  one  in  North  America,  and  the  other  in 
England,  in  which  the  upper  margin  is  not  at  all  folded  inwards, 
but  is  pointed,  so  that  it  closely  resembles  the  pointed  ear  of  an 
ordinary  quadruped  in  outline.  In  one  of  these  cases,  which  was 
that  of  a  young  child,  the  father  compared  the  ear  with  the 
drawing  which  I  have  given"  of  the  ear  of  a  monkey,  the 
Cynopiihecus  niger,  and  says  that  their  outlines  are  closely 
Bimilar.  If,  in  those  two  cases,  tha  margin  had  been  folded 
inwards  in  the  normal  manner,  an  inward  projection  must  have 
been  formed.  I  may  add  that  in  two  other  cases  the  outline  stili 
remains  somewhat  pointed,  although  the  margin  of  the  upper 
part  of  the  ear  is  normally  folded  inwards— in  one  of  them, 
however,  very  narrowly.  The  following  woodcut  (No.  3)  is  an 
accurate  copy  of  a  photograph  of  the  fcetns  of  an  orang  (kindly 
sent  me  by  Dr.  NifscheJ,  in  which  it  may  be  seen  how  different  the 
pointed  outUne  of  the  ear  is  at  thj"  period  irom  its  adnit  condition, 
when  it  bears  a  close  general  resemblance  to  tliat  of  man.  It  ia 
evident  that  the  folding  over  of  the  tip  of  such  an  ear,  unless  it 
changed  greatly  during  its  further  development,  would  give  riso 
to  a  point  projecting  inwards.    On  the  whole,  it  still  seems  to 

»■  UeberdasDarwin'seheSpitzohf,  "  'The  Expression  of  the  Em* 

Archly  fllr  Path.     Anat.  ncd  Fhye.      tions,"  p.  136. 
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me  provable  that  the  points  in  question  are  in  some  cases,  both 
In  roan  and  apes,  vestiges  of  a  former  condition. 


The  nictitating  membrane,  or  third  eyelid,  with  its  •wseessory 
muscles  and  other  structures,  is  especially  well  developed  in 
birds,  and  ia  of  much  functional  importance  to  them,  as  it  can 
be  rapidly  drawn  across  the  whole  eye-halL  It  is  found  in  some 
reptiles  and  ampbibians,  and  in  certain  fishes,  as  in  sharks.  It 
is  fairly  well  developed  in  the  two  lower  divisions  of  the  mam- 
malian series,  namely,  ia  the  monotremata,  and  marsupials,  and 
m  some  few  of  the  higher  mammals,-  as  in  the  wairus.  But  in 
man,  the  quadrumana,  and  most  other  mammals,  it  exists,  as  is 
admitted  by  all  anatomists,  as  a  mere  mdiment,  called  the 
semilunar  fold." 

The  sense  of  smell  is  of  the  highest  imjrartance  to  the  greater 
number  of  mammals— to  some,  as  the  ruminants,  in  warning 
them  of  danger;  to  others,  as  the  carnivora,  in  finding  their 
prey;  to  others,  ;^ain,  as  the  wild  boar,  for  both  purposes 
combined.  But  the  sense  of  smell  is  of  extremely  slight  service, 
if  any,  even  to  the  dark  coloured  races  of  men,  in  whom  it  is 

"  Holler's  '  Eiemenls   of  Physi-  Knoi,   '  Great   Artists  nnd  Anato- 

olojy,'  Eng.  translat.,  1843.  vol.  11.  mists,'  p.  106.     This  rudiment  ap- 

p.  HIT.    Owen, '  Anatomy  of  Verte-  parently    ia    somewhat     larger    in 

bratea,'   toL   iii.    p.  260;    ibid,   on  Negroes    and    Australians   than   in 

the   Walrus,    'Proo.    Zoolog.    Soc'  Europeans,  see  Cail  Vogt, '  Lectures 

NorembcT  8th,  185*.     See  also  R.  on  Man,'  Eng.  translat.  p.  129. 
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much  more  higiily  developed  than  in  the  white  and  ciyilisoj 
races.'*  Nevertheless  it  does  not  warn  them  of  danger,  nor  guirfn 
thom  to  their  food;  nor  does  it  prevent  the  Esquimaui  from 
sleeping  in  the  most  fetid  atmosphere,  nor  many  savages  from 
eating  half-pufrid  meat.  In  Europeans  the  power  differs  greatly 
in  different  indiTldiials,  as  I  am  assured  by  an  eminent  naturalist 
who  possesses  this  sense  highly  developed,  and  who  has  at- 
tended to  the  subjects  Those  who  beh'eve  in  the  principle 
of  gradual  evolution,  will  not  readily  admit  that  the  sense  of 
smell  in  its  present  state  was  originally  acquired  hy  maji,  as 
he  now  exists.  He  inherits  the  power  in  an  enfeebled  and 
so  far  rudimentary  condition,  from  some  early  progenitor,  to 
whom  it  was  highly  serviceable,  and  hy  whom  it  was  con- 
tinually used.  In  those  animals  which  have  this  sense  highly 
developed,  such  as  dogs  and  horses,  the  recollection  of  persons 
and  of  places  is  strongly  associated  with  their  odour ;  and  we  can 
thus  perhaps  understand  how  it  is,  as  Dr.  Maudsley  has  truly 
remarked,"  that  the  sense  of  smell  in  maa  "  is  sii^ularly  effective 
"  in  recalling  vividly  the  ideas  and  images  of  forgotten  scenes 
"  and  places." 

Man  differs  conspicuously  from  all  the  other  Primates  in  being 
almost  naked.  But  a  few  short  straggUng  hairs  are  found  over 
the  greater  part  of  the  body  in  the  maa,  and  fine  down  on  that 
of  the  woman.  The  different  races  differ  much  in  hairiness ;  and 
in  the  individnals  of  the  same  race  the  hairs  are  highly  variable, 
not  only  in  abundance,  but  likewise  in  position :  thus  in  some 
Europeans  the  shoulders  are  quite  naked,  whilst  in  others  they 
bear  thick  tnfta  of  hair.''  There  can  bo  little  doubt  that  the 
hairs  thus  scattered  over  the  body  are  the  rudiments  of  the 
uniform  hairy  coat  of  the  lower  animals.  This  view  is  rendered 
all  the  more  probable,  as  it  is  known  that  fine,  short,  and  pale- 
coloured  Lairs  on  the  limbs  and  other  parts  of  the  body,  occasion- 

"  The  occount  given  by  Hnmboldt  olfactory  region,  us  well  as  of  the 

t    h    pow        f    m  11  p         wdby  k       f  the  body.   I  have,  therefore, 

h        t    63   f  tw  th  Am     oa      »  11  pok  n   in   the   teit   of    the   dark- 

k     w          d  h      b              hrm  d  b  I     red  races  hating  a  finer  sensa 

h  n,      M    H               (  8     d  f    mcll  thm  the  white  races.     See 

les  Fic  1  es  M    tdl  s,   i      t  m  hi  paper,' Medieo-ChimrgicalTran- 

187       p    fil)   asserts  th  t   h  t    ns,'    Loadon,   vol.    liii.,    1870 

pc      dly    mad          penm     U,         d  p       rt. 

p        d      h       ^  gr            d   IndjiD  The'Physiology  and  Pathology 

Id         gn       p        ns       th    d    k  fM  nd,' 2nd  edit.  1868,  p.  134. 

by  til       od            D      W    Ogl     h  w  Eschricht,  Ueber  die  Richlnne 

"dm                     b         t    ns  i     Haare  am  measohlichen  KSrper, 

th     ™                 betwee       h     pow  Mflller'a  ArchivfUrAnat,  und  Phys ' 

f    m  11       d    h        1          g  m  tte  183     e.  47.     I  shall  often  bav*  U 

of    a     m  coi,   m  mV  an       f  the  -"fe   to  this  very  cnrioos  paper. 
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ally  become  developed  into  "  thickset,  long,  and  rather  coarse 
"  dart  hairs,"  when  abnormallj  ncmriBhed  near  oid-etandJHg 
inflamed  snrfaoes."" 

I  am  informed  by  Sir  James  Paget  that  often  several  members 
of  a  family  have  a  few  hairs  in  their  eyebrows  mueh  longer  than 
the  others;  so  that  eveii  this  slight  peculiarity  seems  to  be 
inherited.  These  hmrs,  too,  seem  %a  have  their  representatiyeB ; 
for  in  the  chimpanzee,  and  in  certain  species  of  Macacna,  there 
are  scattered  hairs  of  considerable  length  rising  from  the  naked 
elrin  above  the  eyea,  and  corresponding  to  our  eyebrows ;  similar 
long  hairs  project  from  the  hairy  covering  of  the  superciliaiy 
ridges  in  Eome  baboons. 

The  fine  wool-like  hair,  or  so-called  lanugo,  with  which  the 
human  fostns  during  the  sizth  month  is  thickly  covered,  offers  a 
more  curious  casa  It  is  first  developed,  during  the  fifth  month, 
on  the  eyebrows  and  face,  and  especially  round  the  mouth, 
where  it  is  much  longer  than  that  on  the  head,  A  monstaehe 
of  this  kind  was  observed  by  Esohriohf  °  on  a  female  ftetus ;  but 
this  is  not  so  snrprisii^  a  circumstance  as  it  may  at  first  appear, 
for  the  two  sexes  generally  resemble  each  other  in  all  external 
characters  dnrii^  an  early  period  of  growth.  The  direction  and 
arrangement  of  the  hairs  on  aJl  parts  of  the  fffital  body  are  the 
same  aa  in  the  adnlt,  bnt  are  subject  to  much  variability.  The 
whole  surface,  including  even  the  forehead  and  ears,  is  thus 
thickly  clothed;  bnt  it  is  asigaiScant  fact  that  the  palms  of  the 
hands  and  the  soles  of  the  feet  are  quite  naked,  like  the  inferior 
Burfaoes  of  all  four  extremities  in  most  of  the  lower  animals.  As 
this  can  hardly  be  an  accidental  coincidence,  the  woolly  cover- 
ing of  the  fcetus  probably  represents  the  first  permanent  coat  of 
hair  in  those  mammals  which  are  bora  hairy.  Three  or  four 
cases  have  been  recorded  of  persons  bom  with  their  whole  bodies 
and  faces  thickly  covered  with  fine  long  hairs ;  and  this  strange 
condition  is  strongly  inherited,  and  ia  correlated  with  an  abnor- 
mal condition  of  the  teeth.'"  Prof.  Ales.  Brandt  informs  ma  that 
he  has  compared  tte  hair  from  the  face  of  a  man  thus  charac- 
'erised,  aged  thirty-five,  with  the  lanugo  of  a  fcetus,  and  finds  it 
quite  Bimilar  in  texture ;  therefore,  as  he  remarks,  the  case  may 
he  attributed  to  an  arrest  of  dcTelopment  in  the  hair,  together 
with  its  continued  growth.     Many  delicate  ehildien,  as  I  have 

••  Pagot,  'Lectures   oa   Sargical  has  teoently  sent  me  an  adilitional 

Pathology,'  1853,  voL  i.  f.  71.  casa  of  a  falJier  and  bob,  bora  in 

*•  Eschricht,  ibid.  b.  40,  47.    '  Russia,  with  these  peculiarities,    i 

"  Pse  my  '  Varration  of  Animals  haie  received  drawinss  of  both  frtm 

uid   Plants    abdet   Domwiticsatiun,'  Paris. 

^  iLp.  327.    Prof.  Alsx.  BraDii 
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lieen  assured  by  a  surgeon  to  a  hospital  for  children,  have  tlieir 
backs  covered  by  rather  long  silky  hairs;  aJid  such  cases  pro- 
bably come  under  the  same  head. 

It  appears  as  if  the  posterior  molar  or  wisdoin-teeth  were 
tendii^  to  become  rudimentary  in  the  more  oiviiised  races  of 
man.  Those  teeth  are  rather  smaller  than  the  other  molars,  aa 
is  likewise  the  case  with  the  corresponding  teeth  in  the  chim- 
panzea  and  orang ;  and  they  have  only  two  separate  fangs. 
They  do  not  out  through  the  gums  tUl  about  the  seyenteenth 
year,  and  I  haye  been  aBsured  that  they  are  much  more  liable  fo 
decay,  and  are  earlier  lost  than  the  other  teeth ;  but  this  is  denied 
by  some  eminent  dentists.  They  are  also  much  more  liable  to 
vary,  both  in  structure  and  in  (he  period  of  their  development, 
than  the  other  teeth."  In  the  MeJanian  races,  on  the  other 
hand,  the  wisdom-teeth  are  usually  furnished  with  Uireo 
wpai'ate  fengs,  and  are  generally  sound ;  they  also  differ  irom 
the  other  molars  in  size,  less  than  in  the  Caucasian  races.*^ 
Prof.  Schaaffhausen  accounts  for  this  difference  between  the 
races  by  "  the  posterior  dental  portion  of  the  jaw  being  always 
"  shortened"  in  those  that  are  civilised,"  and  this  shortening  may, 
1  presume,  bo  attributed  to  civilised  men  habitually  feeding  on 
soft,  cooked  food,  and  thus  using  their  jaws  less.  I  am  informed 
by  Mr.  Brace  that  it  ia  becoming  quite  a  common  practice  in  the 
United  States  to  remove  some  of  the  molar  teeth  of  children,  as 
the  jaw  does  not  grow  large  enough  for  the  perfect  development 
of  the  normal  numbor." 

With  respect  to  the  alimentary  canal,  I  have  mot  with  an 
account  of  only  a  single  rudiment,  namely  the  vermiform  append- 
age of  the  csecum.  The  caecum  is  a  branch  or  diverticulum  of 
the  intestine,  ending  in  a  cul-de-sac,  and  is  estremeJy  long  in 
many  of  the  lower  yegetable-feeding  mammals.  In  the  marsupial 
koala  it  is  actually  more  than  thrice  as  long  as  the  whole  body." 
It  is  sometimes  prodaced  into  a  long  gradually-tapering  point 
and  is  sometimes  constricted  in  parts.  It  appears  as  if,  in  con- 
;e  of  changed  diet  or  habits,  the  c»3um  had  become  much 
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Dr.  C,  Carter  Biaie  in  'Anthmpo- 

in  tho  different  races  of  nwn,  and 

legteal  ReV«w,'  Julj  1SS7,  p.  29FP. 

*'  Owen,    'Anatomy    of    Veite- 

that  given  in  my  teit,  viz.,  that  in 

bratM,'  vol.  iii.  pp.   320,  321,  anl 
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Bhortened  in  Taiious  animals,  the  vermiform  appendase  lieuig 
left  as  a  mdiment  of  the  shortened  part.  That  this  appendage 
ia  a  rudiment,  we  may  infer  from  its  small  size,  and  from  the 
evidence  which  Prof.  Canestrini"  haa  collected  of  ite, variability 
in  man.  It  is  occasionally  quite  absent,  or  again  is  largely 
developed.  The  passage  is  sometimes  completely  closed  for  half 
or  two-thirds  of  its  length,  with  the  terminal  part  consistii^  of 
a  flattened  soM  expansion.  In  the  orang  tiiis  appendage  is  long 
and  convoluted:  ia  man  it  arises  from  the  end  of  the  short 
ciDcnm,  and  is  commonly  from  four  to  five  inches  in  length, 
being  only  about  the  third  of  an  inch  iu  diameter.  Not  only  is 
it  nselesE,  but  it  is  sometimes  the  cause  of  death,  of  which  fact 
I  have  lately  heard  two  instances :  this  is  due  to  small  hard 
bodies,  sucli  as  seeds,  entering  the  passage,  and  cansii^  inflam- 
mation.** 

Ia  some  of  the  lower  Qnadrumana,  in  the  Lemuridffi  and 
Carnivora,  as  well  as  in  many  marsupials,  there  is  a  passage  near 
the  lower  end  of  the  humerus,  called  the  supra-condjioid  fora^ 
men,  through  which  the  groat  nerve  of  the  fore  limb  and  often 
the  great  artery  pass.  Now  in  the  humerus  of  man,  there  is 
generally  a  trace  of  this  passage,  which  is  sometimes  fairly  well 
developed,  being  formed  by  a  depending  hook-hke  process  of 
bone,  completed  by  a  band  of  ligament.  Dr.  Struthers,"  who  baa 
closely  attended  to  the  subject,  has  now  shewn  that  this 
peculiaiity  is  sometimes  inherited,  as  it  has  occnrred  in  a  father, 
and  in  no  less  than  four  out  of  his  seven  children.  When  pre- 
sent, the  great  nerve  invariably  passes  through  it;  and  this 
clearly  indicates  that  it  is  the  homologue  and  rudiment  of  the 
supra-condyloid  foramen  of  the  lower  animals.  Prof  Turner 
estimates,  as  he  informs  me,  that  it  occurs  in  about  one  per  cent 
of  recent  skeletons.  But  if  the  occasional  development  of  this 
structure  in  man  is,  as  seema  probable,  due  to  reversion,  it  is  a 
retnm  to  a  very  ancient  state  of  tiinga,  because  in  the  higher 
Qnadrumana  it  is  absent. 

There  is  another  foramen  or  perforation  in  the  humeruSj 

"  'AnnuiiriQ  della  Soc.  d.  NaL'  Feb.    15,    1873,    and    aootJier    im- 

Modena,  1867,  p.  94.  '  portant  paper,  ibid.,  Jan.  S*,  1863, 

'•  M,  C.   Moi-tins  ("  De   I'tlnittf  p.  83.     Dt.  Knos,  afl  I  am  informed, 

Organiqne,"   in   '  Rerne    d«a  Deax  was  the  Krst  anatomist  who   drc<r 

Moodes,'  Juie  15,  1863,  p.  16),  and  attention  to  this  peculiar  structure 

Hacfcel    ('Generelle    Motpliologie,'  in  m,in  ;  see  hia 'Great  Artists  and 

B.  ii,  «.  278),  have  both   remarked  AnutomLsts,'  p.  S3.     See  also  an  im- 

on  the  singular  fact  of  this  rudi-  ponaut  memoir  on  this  prooecs  by 

-      --      -ising  deat"-  "-    "-■■' —    ■"    ''■"   '  "■■i'"i"    ■!■ 
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present  in  man,  whick  may  be  called  the  inter- 
condyloid.  This  occurs,  but  not  constantly,  in  various  anthro- 
poid and  other  apes,"  and  hkewiae  in  many  of  the  lower  animalR. 
It  is  remarkable  that  this  x^tforation  sooms  to  have  been  present 
in  man  much  more  frequently  during  ancient  times  than 
recently.  Mr.  Busk"  has  collected  the  following  oyidence  on 
this  head:  Prof.  Broca  "  noticed  the  perforation  in  four  and  a 
"  half  per  cent,  of  the  aim-honea  collected  in  the  '  Oimetiere  du 
"  Sud,'  at  Paris ;  and  in  the  Grotto  of  Orrony,  the  contents  of 
"which  are  referred  to  the  Bronze  period,  as  many  as  eight 
"  humeri  out  of  thirty-two  were  perforated ;  hut  this  estraordi- 
"  nary  projwrtion,  he  thinks,  might  be  due  to  the  cavern  haTing 
"  been  a  sort  of  '  &mily  vault.'  Again,  M.  Dupont  found  thirty 
"  per  cent,  of  perforated  bones  in  the  caves  of  the  Valley  of  the 
"  Lesse,  belonging  to  the  Eeindeor  period  ;  whilst  M.  Leguay,  in 
"  a  sort  of  dolmen  at  Argenteuil,  observed  twenty-five  per  cent, 
"to  be  perforated;  and  M.  Pmner-Bey  found  twenty-sii  per 
"  cent,  in  the  same  condition  in  bones  from  Vaureal.  Nor  should 
"it  be  left  unnoticed  that  M.  Pruner-Bey  states  that  this  con- 
"  dition  is  common  in  Guaache  skeletons."  It  is  an  interesting 
fact  that  ancient  races,  in  this  and  several  other  cases,  more 
frequently  present  structures  which  resemble  those  of  the  lower 
animals  than  do  the  modem.  One  chief  cause  seems  to  bo  that 
the  ancient  races  stand  somewhat  nearer  in  the  long  line  of 
descent  to  their  remote  animal-lite  progenitors. 

In  man,  the  os  coccyx,  together  with  certain  other  vertebrfe 
hereafter  to  be  described,  though  fucctionless  as  a  tai!,  plainly 
represent  this  part  in  other  vertebrate  animals.  At  an  early 
embryonic  period  it  is  free,  and  projects  beyond  the  lower 
estremities ;  as  may  be  seen  m  the  drawing  (Pig,  1.)  of  a  human 
embryo.  Even  after  birth  it  has  been  known,  in  certain  rare 
and  anomalous  cases,'*''  to  form  a  small  external  rudiment  of  a 
tail.  The  ob  ooecyx  is  short,  nsually  including  only  four 
vertebrra,  all  ancbyloaed  together :  and  these  are  in  a  rudi- 

'"  Mr.SuOBoi^  MiTart,'Trana.  "  Qnatrefoges  has  lately  collected 
vA.  PhU.  Soc'  X887,  p.  310.  the  svidenceon  thi.  snhjeot      ' " 

•'" On  the  Caves  of  Gibraltar,"       '      "         "  "     -""         " 
'Traasaot.    Intemat.    Congrass     of 
PrehiBt.  Arch.'  Third  SesBion,  1B69, 
p.   159.     Prof.    Wyman   has   lately 
thewD  (Fourth  Annual  Report,  Pea-      casB, 
body  Museuni,!871,p.20),  that-'  '       -'^-  * 

Sm  nneient  moundB  in  the  WesI 
ITultfd  Statea,  and  la  Florida, 
(rcquentlj  oi-curi  in  the  negro. 
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mentary  eouditiMij  fbr  they  consist,  with  the  exception  of  the 
baaal  one,  of  the  centrum  alone.'^  Thej  are  furnished  with 
some  small  muscles;  one  of  which,  as  I  am  informed  by  Prof- 
Tumer,  has  been  espresal  j  described  by  Tlieile  as  a  rudimentary 
repetition  of  the  extensor  of  the  tail,  a  muscle  wMcli  is  bo 
largely  developed  ia  many  mammals. 

The  spinal  cord  ia  man  extends  only  aa  far  downwards  as  t'na 
last  dorsal  or  first  lumbar  vertebra;  but  a  thread-like  struc- 
ture (the  jSJura  ierminale)  runs  down  the  axis  of  the  sacral  part 
of  the  spinal  canal,  and  even  aloi^  the  back  of  the  coccygeal 
bones.  The  upper  part  of  this  filament,  ns  Prof.  Turner 
informs,  me,  is  undoubtedly  homolt^ous  with  the  spinal  cord- 
but  the  lower  part  apparently  consists  merely  of  the  pia  matei; 
or  vascular  investing  mombraue.  Even  in  this  case  the  os 
coccyx  may  be  said  to  possess  a  vestige  of  so  importout  a 
structure  as  the  spinal  cord,  though  no  longer  enclosed  within 
a  bony  canal.  The  following  fa«t,  for  which  I  km  also  in- 
debted to  Prof.  Turner,  shews  how  closely  the  os  coccyx  corre- 
sponds with  the  true  tail  in  the  lower  animals :  Luschka  has 
recently  discovered  at  the  extremity  of  the  coccygeal  bones  a 
VQtj  peculiar  convoluted  body,  which  is  continuous  with  the 
middle  sacral  artery ;  and  this  discovery  led  Krause  and  Meyer 
to  examine  the  tail  of  a  monkey  (Macacns),  and  of  a  cat,  in  both 
of  which  they  found  a  similarly  convoluted  body,  though  not  at 
the  extremity. 

The  reproductive  system  offers  various  rudimentary  struc- 
tures; but  these  differ  in  one  important  respect  frcan  the 
foregoing  cases.  Here  we  are  not  concerned  with  the  vestige  of 
a  part  which  does  not  belong  to  the  species  in  an  ef&cient  state, 
but  with  a  part  efficient  in  the  one  sex,  and  represented  in  the 
other  by  a  mere  rudiment.  Nevertheless,  the  occurrence  of 
such  rudiments  is  as  difficult  to  explain,  on  the  belief  of  the 
separate  creation  of  ea«h  species,  as  ia  the  foregoing  cases 
Hereafter  I  shall  have  to  recur  to  these  rudiments,  and  shall 
shew  that  their  presence  generally  depends  merely  on  inheri- 
tance, that  is,  on  parts  acquired  by  one  sex  having  been 
partially  transmitted  to  the  other.  I  will  in  this  place  only  give 
some  instances  of  such  rudiments.  It  is  well  known  that  in  the 
males  of  all  mammals,  inclading  man,  rudimentary  mam  mm 
exist.  These  in  several  instances  have  become  well  developed, 
and  have  yielded  a  copions  supply  of  milk.  Their  essential 
identity  in  the  two  sexes  is  likewise  shewn  by  their  occasional 
sympathetic  enlargement  in  both    during  an    attack  of   the 

"  Ow«D, '  On  tbe  Nature  of  Umhe,'  1849,  p,  114, 
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measles.  The  vesicala  proslutica,  which  has  been  observed  in 
many  male  mammals,  is  now  imiversally  acknowledged  to  he 
the  homologne  of  the  female  uterus,  together  with  the  con- 
nected passage.  It  is  impossible  to  read  Leuckart's  able 
deacription  of  this  organ,  and  his  reasoning,  without  admitting 
the  justness  of  his  conclusion.  This  is  especially  clear  in  th« 
case  of  those  mammals  in  which  the  true  female  uterus 
bifurcates,  for  in  the  males  of  these  the  vesieula  likewisa 
bjfurcatea."  Some  other  rudimentary  structures  belonging  ta 
the  reproductive  system  might  have  been  here  adduced." 

The  bearing  of  tie  three  great  classes  of  facts  now  given  is 
■nnmistakeable.  But  it  would  be  superfluous  fully  to  recapitulate 
the  line  of  ajgament  given  in  detail  in  my  '  Origin  of  Species,* 
The  homological  construction  of  the  whole  frame  in  the  members 
of  the  same  class  is  intell^ible,  if  we  admit  their  decent  &om 
a  common  prngenitoi,  together  with  their  BTibsequent  adaptation 
to  iliversified  conditions.  On  any  other  view,  the  similarity  of 
pattern  between  the  hand  of  a  man  or  monkey,  the  foot 
horse,  the  flipper  of  a  seal,  the  wing  of  a  bat,  &c.,  is  uttijily 
inespUcable."  It  is  no  scientific  explanation  to  assert  tliat  they 
have  all  been  formed  on  the  same  ideal  plan.  With  respect  to 
development,  we  can  clearly  understand,  on  the  principle  of 

"  Lenckart,   in   T.-dd's   'Cjclop.  words)  a   mers  metaphploal  prin- 

of  Anat."  lI>49-52,  vol  iv.  p.  1415.  cipU,  Lameljr,  the  preaerntion  "in 

Ju    maa    this   organ   ia  only  from  "  its   integrity  of  the   mammalian 

three  to  SIX   lines  is  length,  but,  "  nature  of  ths  animal."     In  only  a 

like    so    many    stber    rudimeatniy  few  cases  doea  he  discuss  rndiments, 

part^  It  js  Tariahle  in  development  and  then  only  those  parts  which  are 

as  well  as  in  other  characters.  partially  rndimentaiy,  soch  as  the 

"   See,   on    this   subject,   Owen^  little  hoots  of  the  pig  and  ox,  which 

pp.  675,  676,  706.              '  shews  dearly  to  ba  of  seriice  to  the 

"  Prof.    Sianconi,  in   a  recently  animal.     It  Is  uafortuoate  that  he 

published  work,  illitstvated  by  ad-  did  not  consider  such  eases  as  the 

mirable    engravings    ('La    Th«>rie  minute    teeth,    which    never     cut 

Sarwinianne  et  la  criaticn  dite  in-  through  the  jaw  in  the  oi,  or  the 

dependante,'    1874),  endeavoars  to  mamma  of  male  quadrupeds,  or  the 

show  that  homological  fitructurea,  in  win^    of  certain   beetles,  eiiating 

the  above  and  other  cases,  can  be  under  the  soldered  wing-covers,  or 

folly  eiplaiued  on  mechauical  priu-  the  vestiges  of  the  pistil  and  stamens 

oiples,  in  accordance  with  their  ases.  in  various  flowers,  sud  many  other 

Xo  one  has  shewn  so  well,  how  ad-  such    cases.     Althongh    £    greatly 

mltably  such  structures  are  adapted  admire  Prof,  Bianconi's   work,  jet 

for  their   final   purpose;   and   this  the  belief  now  held  by  most  natural- 

adaptatioa    can,   as    I    believe,    be  ists   seems    to   me    left    unshaken. 

In  considering  the  wing  of  a  bat,  he  eiplioable  on  the  principle  of  merf 
bliagsforward(p.  213)what3ppeju's      adaDtation. 
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variations  Bupervening  ai  a  rather  late  embijotiio  period,  and 
being  inherited  at  a  correspondiag  period,  how  it  is  that  the 
embryos  of  wonderfully  different  forms  should  still  retain,  morn 
or  less  perfectly,  the  structure  of  their  common  progenitor. 
No  other  explanation  has  ever  been  given  of  the  marvellous  fact 
that  the  embryos  of  a  man,  dog,  seal,  tat,  reptile,  iSc,  can  at  first 
hardly  bo  distinguished  from  each  other.  In  order  to  understand 
the  existence  of  rudimentary  organs,  we  have  only  to  suppose 
that  a  former  progenitor  possessed  the  parts  in  question  in  a 
perfect  state,  and  that  under  changed  habits  of  life  they  became 
greatly  reduced, either  from  daipla  disnse,  or  through  the  natural 
selection  of  those  iudiTiduals  which  were  least  encumbered  with 
a  superfluous  part,  aided  by  the  other  means  previously  in- 
dicated. 

Thus  we  can  understand  how  it  has  come  to  pass  that  man  and 
ail  other  vertebrate  animals  have  been  constructed  on  the  same 
general  model,  why  they  pass  throngh  the  same  esrfy  stages  ot 
development,  and  why  they  retain  certain  rudiments  in  common. 
Consequently  we  ought  frankly  to  admit  their  community  of 
descent;  to  take  any  other  view,  is  to  admit  that  our  own 
fitnictnre,  and  that  of  all  the  animals  around  us,  is  a  mere  snare 
laid  to  entrap  our  judgment.  This  conclusion  is  greatly 
utrengthened,  if  we  look  to  the  members  of  the  whole  animal 
series,  and  consider  the  evidence  derived  from  their  affinities 
or  classification,  their  gec^aphical  distribution  and  geolo- 
gical succession.  It  is  only  onr  natural  prejudice,  and  that 
arrogance  which  made  onr  forefathers  declare  that  they  were 
descended  from  demi-^ods,  which  leads  us  to  demur  to  this 
conclusion.  But  the  time  will  before  long  come,  when  it  wiU  be 
thought  wondorftil  that  naturalista,  who  wero  well  acquainted 
with  the  comparative  structure  and  development  of  man,  and 
other  mammals,  should  have  believed  that  each  was  the  worS 
of  B  eoparato  act  of  creation. 
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Vsriability  of  bodj  and  mind  in  roan — ^nhsllt^nec — Canses  of  variability 
— LawB  of  vaiiatjou  die  same  m  niin  as  in  the  lower  animals— Direct 
action  of  the  conditiooB  of  life— Effects  of  the  increased  nse  and  disnu 
of    parts — Ari-ested    development — Reversion — Correlated    vanation — 

dominant  animal  in  the  world — Importance  of  his  corporeal  etiueture— 

of  structure— ^Decrease  in  size  of  the  canine  teeth — Increased  size  and 
altered  Bha]«  of  the  sknll— Nakedness— Absence  of  a  tail— Defencelcia 
condition  of  man. 

It  is  manifest  that  man  is  now  subject  to  much  variability. 
No  two  indiYiduals  of  the  same  race  aro  quite  alika  We  may 
compare  miUioBa  of  fac«s,  and  each  will  bo  distinct  There  ib 
an  equally  great  amount  of  diversity  in  the  proportions  aad 
dimensions  of  the  various  parts  of  the  body ;  the  lei^h  of  the 
legs  being  one  of  the  most  variable  points.'  Although  in  some 
quarters  of  the  world  an  elongated  skull,  and  in  other  quarters 
a  short  skull  prevails,  yet  there  is  great  diversity  of  shape  even 
within  the  limits  of  the  same  race,  as  with  lie  aborigines  of 
America  and  South  AuBtra,Iia — the  latter  a  race  "  probably  as 
"  pure  and  homogeneous  in  blood,  cnetocis,  and  lai^age  as  any 
"  in  existence" — and  even  with  the  inhabitants  of  so  confined 
un  area  as  the  Sandwich  Islands.'  An  eminent  dentist  assures 
me  that  there  is  nearly  as  much  diversity  in  the  teeth  as  in  the 
features.  The  chief  arteries  so  frequently  run.  in  abEOimal 
courses,  that  it  has  been  found  useful  for  surgical  purposes  to 
calculate  from  IMO  corpses  how  often  each,  course  prevails.' 
The  muscles  are  eminently  variable:  thus  those  of  the  foot 
were  found  by  Prof.  Turner'  not  to  be  strictly  alike  in  any  two 
out  of  fifty  bodies ;  and  in  some  the  deviations  were  considerable 


'  'Investigations  in  Military  and 

HQiiey,    in    Lyell's    'Antiquity 
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Man,'  1863,  p.  87.     On   the  Sai 

Soldiers,'  by  B.  A.  Gould,  1869,  p. 

wich    Islanders,    Prof.    J.    Wjmi 

'Observations    on   Crania,"    Best 
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18S8,  p.  18. 
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lie  adds,  tlmt  tte  power  of  performing  the  appropriate  movo- 
ments  Enaat  have  been  modified  in  accordance  with  the  eeTei-al 
deviations.  Mr,  J.  Wood  has  recorded'  the  occurrence  of  295 
muBcular  variations  in  thirty-six  subjects,  and  in  another  set  of 
the  same  number  no  less  than  558  Tariations,  those  occurring  on 
both  sides  of  the  body  beir^  only  reclioued  as  one.  In  the  last 
Bet,  not  one  body  out  of  the  thirty-Bii  was  "  found  totally 
"  wanting  in  departures  from  the  standard  descriptions  of  the 
"  muscular  system  given  in  anatpmical  test  books."  A  single 
body  presettted  the  extraordinary  number  of  twenty-five  distinct 
abnormalities.  The  same '  muscle  sometimes  varies  in  many 
ways:  thus  Prof.  Macalister  describes'  no  less  than  twenty 
distinct  variations  in  the  yaimaris  aeeessOTius. 

The  famous  old  anatomist,  "Wolff/  insists  that  the  internal 
viscera  are  more  variable  than  the  esterual  parts :  NidUipartir 
cula  est  qux  non  aliler  et  aliter  in  aliis  se  habeat  hommibus.  He 
has  even  written  a  treatise  on  the  choice  of  typical  examples  ot  ■ 
the  viscera  for  representation.  A  discussion  on  the  beau-ideal 
of  the  liver,  lungs,  kidneys,  &o.,  as  of  the  human  face  divine, 
sounds  strange  in  our  ears. 

The  variabihty  or  diversity  of  the  mental  faculties  in  men  ol 
the  same  race,  not  to  mention  the  greater  differences  between 
the  men  of  distinct  races,  is  so  notorious  that  not  a  word  need 
hore  be  said.  So  it  is  with  the  lower  animals.  All  who  have 
had  charge  of  menageries  admit  this  feet,  and  we  see  it  plainly 
in  our  dogs  and  other  domestic  animals.  Brehm  especially 
insists  that  each  individual  monkey  of  those  which  he  kept  tame 
in  Africa  had  its  own  peculiar  disposition  and  temper;  he  men- 
tions one  baboon  remarkable  for  iU  h^h  jctelhgence ;  and  the 
keepers  in  the  Zoological  Gardens  pointed  ont  to  me  a  monkey, 
belonging  to  the  New  World  division,  equaUy  remaikable  for 
intelligence.  Eengger,  also,  insists  on  the  diversity  in  the 
various  mental  characters  of  the  monkeys  of  the  same  species 
which  he  kept  in  Paraguay ;  and  this  diversity,  as  he  adds,  is 
partly  innate,  and  pan^  the  lesnlt  of  the  mauuei  in  which  they 
have  been  treated  or  educated.* 

Ihaveelsewhere'sofullydiBcussedthesubject  of  Inheritance,    i 
that  I  need  here  add  hardly  anythmg.    A  greater  number  of 

>  'Pi-oo.    Royal    Sue.'    1887,    p.  ■  Bl«hm,    'Tiiierleben,'  B.   i.    s. 
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facts  hiiTH  beun  collected  with  respect  to  the  tiansmission  of  the 
most  trifling,  as  woll  as  of  the  moat  important  characters  in 
man,  than  in  aaj  of  the  lower  animals;  though  the  facts  are 
copious  enougii  with  respect  to  the  latter.  So  in  regard  to 
mental  qualities,  their  transmiBaion  is  manifest  in  our  dogs, 
horses,  and  other  doiaesfie  animals.  Besides  special  tastes  and 
habits,  general  iatelligonea,  courage,  bad  and  good  temper,  &c., 
are  certainly  transmitted.  With  man  we  stc  sunilar  facts  in 
almost  every  family;  and  we  now  know,  through  the  admirabla 
labours  of  Mr.  Galton,"'that  genius  which  implies  a  wonderfully 
complex  combination  of  high  faculties,  tends  to  bo  inherited; 
and,  on  the  other  hand,  it  is  too  certain  that  insanity  and  deteri- 
orated mental  powers  likewise  run  in  families. 

With  respect  to  the  causes  of  variability,  we  are  in  all  cases 
■very  ignorant;  but  we  can  see  that  in  man  as  in  the  lower 
animals,  they  stand  in  some  relation  to  the  conditions  to  which 
■  each  species  has  been  exposed,  during  several  generations. 
Domesticated  animals  vary  more  than  those  in  a  state  of  nature; 
and  this  is  apparently  due  to  the  diversified  and  changing  natui* 
of  the  conditions  to  which  they  have  been  subjected.  In  this 
respect  the  different  races  of  man  resemble  domesticated  animals, 
And  so  do  the  individuals  of  the  same  race,  when  inhabiting  a 
very  wide  area,  like  that  of  America,  We  see  the  influence  of 
diversified  conditions  in  the  more  civilised  cations;  for  the 
members  belonging  to  different  grades  of  rant,  and  following 
different  occupations,  present  a  greater  range  of  character  than 
do  the  members  of  barbarous  nations.  But  the  uniformity  of 
savages  has  often  been  exa^erated,  and  in  some  cases  can  hardly 
be  said  to  exist."  It  is,  nevertheless,  an  error  to  speak  of  man, 
oven  if  we  look  only  to  tho  conditions  to  which  he  Las  lieen 
exposed,  as  "far  more  domesticated""  than  any  other  animal. 
Some  savage  races,  such  as  the  Anstralians,  are  not  exposed  to 
more  diversified  conditions  than  are  many  species  which  have 
a  wide  rangft  In  another  and  much  more  important  respect, 
man  differs  widely  from  any  strictly  domestieated  animal ;  for 
his  breedii^  has  never  long  been  controlled,  either  by  methodical 
or  unconscious  selection.    No  race  or  body  of  men  has  been  so 
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completely  subjugated  by  otlier  men,  as  tliat  certain  individuals 
should  be  preserved,  and  thus  imconseiously  selected,  from  some- 
how escelling  in  utility  to  their  masters.  Kor  have  certain 
malo  and  female  individuals  been  intentionally  picked  oat  and 
matched,  except  in  tie  well-known  case  of  the  Prussian  grena- 
diers; and  in  this  ease  man  obeyed,  as  might  have  been  ex- 
pected, the  law  of  metliodical  selection ;  for  it  is  asserted  ttiat 
many  tall  men  were  reared  in  the  Tillages  inhabited  by  the 
grenadioTE  and  their  tall  wives.  In  Sparta,  also,  a  form  of  aelec- 
tion  was  followed,  for  it  was  enacted  that  all  children  should  be 
examined  shortly  after  birth ;  the  woll-formed  and  vigorous 
being  preserved,  the  otJiers  left  to  perish." 

If  we  consider  all  the  races  of  man  as  fonninga  single  species, 
bis  range  is  enormous;  but  some  separate  races,  as  the  Americans 
and  Polynesians,  have  very  wide  ranges.  It  is  a  well-known  1 
law  that  widely-ranging  species  are  much  more  variable  than  I 
species  witb  restricted  ranges ;  and  the  variability  of  man  may 
vrith  more  trutti  be  compared  witb  that  of  widely-ranging  species, 
than  with  tbat  of  domesticated  animals. 

Not  only  does  variabiUty  appear  to  bo  induced  in  man  and 
the  lower  animals  by  the  same  general  causes,  but  ia  botti  the 
same  parts  of  the  body  are  affected  in  a  closely  analc^ous 
manner.   This,  has  been  proved  in  such  full  detail  by  Godron  and 
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For  profit  and  increase,  at  any  price ; 
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But,  in  the  daily  matches  that  we  make, 
The  price  is  everything :  for  money's  sake, 
Men  marry ;  women  are  in  marriage  giian 
The  charl  or  ruffian,  that  in  wealth  has  thriveu, 
May  match  his  of&piing  with  the  proudest  race : 
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Qnatrefages,  that  I  need  here  only  refer  to  their  works.''  Mon- 
Rtrosities,  which  graduate  into  slight  yariations,  are  likewise  so 
Eimilar  in  man  and  the  lower  animals,  tbat  the  eauie  classification 
and  the  same  terms  can  be  used  for  both,  as  has  been  shewn  by 
Isidore  Geoffroy  St.-Hilaire."  In  my  work  on  the  Tariation  of 
domestic  animals,  I  have  attempted  to  arrange  in  a  rude  fafibion 
tie  laws  of  Tariation  under  the  following  heads : — Thedirect  and 
definite  action  of  changed  conditions,  as  exhibited  by  all  or  nearly 
ill  the  individuals  of  the  same  species,  varying  in  the  same  manner 
[inder  the  same  circumstances.  The  effects  of  the  long-continued 
disuse  of  parts.  The  cohesion  of  homologous  parts.  The 
variability  of  multiple  parts.  Compensation  of  growth ;  but  of 
this  law  I  have  found  no  good  instance  in  the  case  of  man.  The 
the  mechanical  pressure  of  one  part  on  another ;  as  of 
the  pelvis  on  the  cranium  of  the  infant  in  the  womb.  Arrests  of 
development,  leading  to  the  diminution  or  suppression  of  parts, 
reappearance  of  long-lost  characters  through  reversion. 
And  lastly,  correlated  variation.  All  these  so-called  laws  apply 
equally  to  man  and  the  lower  animals;  and  most  of  them  oven 
It  would  be  superfluous  here  to  discuss  all  of  them ;"" 
al  are  so  important,  that  they  must  be  treated  at  con- 
length. 

The  direct  and  definite  aciiim  of  changed  conditions. — This  is  a 
most  perplexing  subject.  It  cannot  be  denied  thatchauged  con- 
ditions produce  some,  and  occasionally  a  considerable  effect,  on 
organisms  of  all  kinds ;  and  it  seems  at  first  probable  that  if 
sufficient  time  were  allowed  this  would  be  the  invariable  result. 
Biit  I  have  failed  tc  obtain  clear  evidence  in  favour  of  this  con- 
clusion ;  and  valid  reasons  may  be  urged  on  the  other  side,  at 
least  as  far  as  the  innumerable  structures  are  concerned,  which 
are  adapted  for  special  ends.  There  can,  however,  be  no  doubt 
that  changed  conditions  induce  an  almost  indefinite  amount  of 
fluctuating  variability,  by  which  the  whole  organisation  is  rend- 
ered in  some  degree  plastic. 

lu  the  United  States,  above  1,000,000  soldiers,  who  served  in 
the  late  war,  were  measured,  and  the  States  in  which  they  were 
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bom  and  reared  were  recorded."  From  this  astoiiisMng  numbor 
of  obaerrations  it  is  proved  that  iocai  influences  of  some  kind 
act  directly  on  etatnie ;  and  ma  further  learn  that "  the  Stat« 
"where  the  ph^ical  growth  has  in  great  measure  token  place, 
"  and  the  State  of  birth,  which  indicates  the  ano^try,  seem  to 
"  esert  a  marked  influence  on  the  stature."  For  instance,  it  19 
established,  "  that  residence  in  the  Western  States,  during  the 
"  years  of  growth,  tends  to  produce  increase  of  stature."  On  the 
other  hand,  it  is  certain  that  with  sailors,  their  life  delays  growth, 
^&  shewn  "  by  the  great  difference  between  the  Btaturos  of  soldiers 
"  and  sailors  at  the  ages  of  seventeen  and  eighteen  years."    Mr.  B. 

A.  Giould  endeavouied  to  ascertain  the  nature  of  the  influences 
which  thus  act  on  stature ;  but  he  arriTed  only  at  negative  results, 
nasnely,  that  they  did  not  relate  to  climate,  the  elevation  of  the  1 
land,  soil,  nor  even  "in  any  controlling  degree"  to  the  abundance  I 
or  the  need  of  the  comforts  of  life.  This  latter  conclusion  is 
directly  opposed  to  that  arrived  at  by  Villerme,  from  the  statistics 
of  the  height  of  the  conscripts  in  different  parts  of  France.  When 
we  compare  the  differences  in  stature  between  the  Polynesian 
chie&  aud  the  lower  orders  within  the  same  islands,  or  between 
the  inhabitants  of  the  fertile  volcanic  and  low  barren  coral  islands 
of  the  same  ocean,"  or  again  between  the  j^'uegians  on  the  eastern 
and  western  shores  of  their  country,  where  the  means  of  snbsis- 
tence  are  very  different,  it  is  scarcely  possible  to  avoid  the  con- 
clusion that  better  food  and  greater  comfort  do  influence  stature. 
Bat  the  preceding  statements  shew  how  difficult  it  is  to  arrive 
Bit  any  precise  result.  Dr.  Beddoe  has  lately  proved  that,  with 
the  inhabitants  of  Britoin,  residence  in  towns  and  certain  occupa- 
tions have  a  deterioratii^  influence  on  height ;  and  he  infers  that 
the  result  is  to  a  certain  extent  inherited,  as  is  likewise  the  case 
in  the  United  States.  Dr.  Beddoe  further  beheves  that  wherever 
a  "  race  attains  its  rnfi.yiiniiTn  of  physical  development,  it  rises 
"  behest  in  energy  and  moral  vigour."  " 

Whether  estemal  conditions  produce  any  other  direct  effect  1 
on  man  is  not  known.  It  might  have  been  espeeted  that  dif- 
ferences of  climatewould  have  had  a  marked  influence,  in  as  much 
aa  the  lungs  and  kidneys  are  brought  into  activity  under  a  low 

"  'InTeetigatioils  in  Military  and  289.     There    is  also  a  remarkable 
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tamperature,  and  the  Iitbt  and  Etin  under  a  Ligli  one."  It  wofl 
foiRierly  thonglit  that  the  colonr  of  the  skin  and  the  character 
of  the  hair  were  determined  by  light  or  heat ;  and  although  it 
can  hardly  be  denied  that  Gome  effect  is  thus  produced,  ahnost 
all  observers  now  agree  that  the  effect  has  been  verj  small,  even 
after  exposnie  during  manj  ages.  But  this  subject  will  be  uioro 
properly  discussed  when  we  ijeat  of  the  diSerent  races  of  man- 
kind. With  om  domeBlJo  animals  there  are  grounds  for 
believing  that  cold  and  damp  directly  affect  the  growth  of  the 
hair ;  but  I  have  not  met  with  any  evidence  on  this  head  in  the 

Effects  of  the  intreased  Use  and  Disuse  of  Par's.— It  is  well 
known  that  use  strengthens  the  nmscles  in  the  individual,  and 
complete  disuse,  or  the  destruction  of  the  proper  nerre,  weakens 
them.  When  the  eye  is  destroyed,  the  optic  nerre  olton  becomes 
atrophied.  When  an  artery  is  tied,  the  lateral  channels  increase 
not  only  in  diameter,  but  in  the  thiekness  and  strength  of  their 
coats.  When  one  Wdney  ceases  to  act  from  disease,  the  other 
increases  in  size,  and  does  double  work.  Bones  increase  not 
only  in  thickness,  but  in  length,  from  carrying  a  greater  weight." 
Different  occupations,  habitnaiJy  followed,  lead  to  changed 
proportions  in  various  parts  of  the  body.  Thusit  wasascertained 
by  tho  United  States  Commission  "  that  the  legs  of  the  sailors 
employed  in  the  late  war  were  longer  by  0217  of  an  inch,  than 
those  of  the  soldiers,  though  the  sailors  were  on  an  average 
shorter  men ;  whilst  their  arms  were  shorter  by  109  of  an  inch, 
and  therefore,  out  of  proportion,  shorter  in  relation  to  their 
lesser  height.  This  shortness  of  the  arms  is  apparently  due  to 
their  greater  use,  and  is  an  unespeoted  result ;  but  sailors 
chiefly  use  their  arms  in  pulling,  and  not  in  supporting  weights. 
With  sailors,  the  girth  of  the  neck  and  the  depth  of  the  inalep 
are  greater,  whilst  the  ciroumference  of  the  chest,  waist,  and 
hips  is  less,  than  in  soldiers. 

Whether  the  several  foregoing  modifications  would  become 
hereditary,  if  the  same  habits  of  life  were  followed  during  many 
generations,  is  not  kno\Fn,  but  it  is  probable.  Eengger'^  attri- 
butes the  thin  legs  and  thick  arms  of  the  Payaguas  Indians  to 


»  Dr.   Brakenridge,   'Theoiy    of 

Dr.   Jneger,   "Ueber    das    Un, 

Diathesis,"  'Mediral  Times,'  June  19 

Md  Joly  17,  1869. 

"  I  Lave   given   authorities   for 

ischen  Zeitjchrift,'  B.  v.  Heft  i. 

"  '  Invest;  jationa,"  Sic     Br  t 

thtsB     several    etatemeaH    fu    mj 

Goold,  1869,  p.  288. 

'Variation  of  Aniiuals   under  Do- 

mestication,' vol.    ii.    pp.  237-300. 
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KncceEBive  generations  having  passed  nearly  their  whole  lives  in 
uanoes,  with  their  lower  extremities  motionless.  Other  writers 
have  come  to  a  aimilticconolusioiiiiinnalogoiis cases.  According 
to  Cranz,"*  who  lived  for  a  long  time  with  the  I^uimaux,  "  the 
"  natives  believe  that  ingenuity  and  dexterity  ia  seal-catehing 
"  (their  highest  act  and  virtue)  is  hereditary ;  there  is  really 
"  something  in  it,  for  the  son  of  a  eelehrated  seal-catcher  will 
"difitii^niEh  himself,  though  he  lost  his  father  in  childhood." 
But  in  this  ca^se  it  is  mental  aptitude,  quite  as  much  as  bodily 
structure,  which  appears  to  be  inherited.  It  is  asserted  that 
the  hands  of  English  labourers  are  at  bu^h  larger  than  those  ol 
the  gentry."  From  the  correlation  which  exists,  at  least  in 
some  cases,"  between  the  development  of  the  extremities  and  of 
the  jaws,  it  is  possible  that  in  those  classes  which  do  not  labour 
much  with  their  hands  and  feet,  the  jaws  would  be  reduced  in 
Bize  from  this  cause.  That  they  are  generally  smaller  in  refined 
and  civilised  men  than  in  hard-working  men  or  savages,  is  certain. 
But  with  savages,  as  Mr.  Herbert  Spencer"  has  remarked,  the 
greater  use  of  the  jaws  in  chewing  coarse,  uncooked  food,  would 
not  in  0  direct  manner  on  the"  masticatory  muscles,  and  on  the 
bones  to  which  they  are  attached.  In  infants,  long  before  birth, 
the  skin  on  the  soles  of  the  feet  is  thicker  than  on  any  other  part 
of  the  body;'^  and  it  can  hardly  be  doubted  that  this  is  duo 
to  the  inherited  effects  of  pressure  during  a  long  series  ol 
generations. 

It  is  familiar  to  every  one  that  watcbmaiers  and  engravers 
are  liable  to  be  short-sighted,  whilst  men  living  much  out  o( 
doors,  and  especially  savages,  are  generally  long-sighted."  Short- 
sight  and  long-sight  certainly  tend  to  be  inherited."  The 
inferiority  of  Europeans,  in  comparison  with  savages,  in  eye- 
sight and  in  the  other  senses,  is  no  doubt  the  accumulated  and 
transmitted  effect  of  lessened  use  during  many  generations ;  for 
Eengger"  states  that  he  has  repeatedly  observed  Europeans, 

"  'History   of  Greenland,'   Eng.  ('Sanitarv  Memoirs  of  the  War  ol 

tranalflt.  1767,  vol.  i.  p.  230.  the   Rebellion,'  1869,  p.  530).   taa 

"  '  Intann»rria£e.'        By      Alei.  proTed  this  to  be  the  case ;  and  h* 

Walker,  1838,  p.  377.  aceonnts    for    il    by   the    ordinaiy 

"  *  The    Variation     of    Animals  range  of  vision  in  sailor!  being  "  re- 

under  Domestication,  vol.  i.  p.  173.  "  stricteJ  to  the  length  of  the  vessel 

■'  'Principles  of  Biology,'  tol.  t,  "  and  the  height  of  tbo  masts." 

p.  455.  "'The    ■Variation     of    Animals 

"  Paget.  '  Lectures   on   Sargical  nnder  Domesticnlion,"  vol.  i.  p.  8. 

Pathology,' vol.  ii.  1853,  p.  209.  "'^ugethiera    vua    Paraguay,' 

"It  ia    a   singular    and    nnei-  a,  8, 10.     I  have  tad  good  opportuni- 

peeted  fact  that  sailors  ar*  inferior  ties  for  observing  the  eitraordinary 
power  of  eyesight  in  the  Fuegiaos. 
Sue  also  Lawreaco  {'Leotnres   ou 
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who  had  been  brought  up  and  spent  their  whole  lives  with  tha 
wild  Indians,  who  noTorthelesa  did  not  equal  them  in  the  sharp- 
noKS  of  their  senses.  The  same  naturalist  observes  that  the 
cavities  in  the  skull  for  the  reception  of  the  Keveral  sense-oi^ans 
are  larger  in  the  American  aborigines  than  in  Europeans;  and 
this  probably  indicates  a  corresponding  difference  in  the  dirnen- 
Biona  of  the  organs  themselves,  Blumenbaoh  has  also  remarked 
on  the  lai^e  size  of  the  nasal  cavities  in  the  skulls  of  the 
American  aborigines,  and  connects  this  fact  with  their  remarkablj 
acute  power  of  smell.  The  Mongolians  of  the  plains  of  Northern 
Asia,  according  to  Pallas,  have  wonderfully  perfect  senses ;  and 
Prichard  belietes  that  the  great  breadth  of  their  skulls  across 
the  zygomas  follows  from  their  highly-developed  sense-oi^ans,™ 
The  Quechna  Indians  inhabit  the  lofty  plateaux  of  Peru ;  and 
Alcide  d'Orbigny  states"  that,  from  continually  breathing  a 
highly  rarefied  atmosphere,  they  have  acquired  chests  and  lungs 
of  extraordinary  dimensions.  The  cells,  also,  of  tto  lungs  are 
larger  and  more  nomerous  than  in  Europeans.  Those  observa- 
tions have  lieen  doubted ;  but  Mr.  D.  Forbes  carefully  measured 
many  Aymaras,  an  allied  race,  living  at  the  height  of  between 
10,000  and  15,000  feet;  and  he  informs  me"  that  they 
differ  conspicuously  from  the  men  of  all  other  races  seen  by  bim 
in  the  circumference  and  length  of  their  bodies.  In  bis  table  of 
measurements,  the  stature  of  each  man  is  taken  at  1000,  and  the 
other  measurements  are  reduced  to  this  standard.  It  is  here 
seen  that  the  extended  arms  of  the  Aymaras  are  shorter  than 
those  of  Europeans,  and  much  shorter  than  those  of  Negroes. 
The  legs  are  likewise  shorter ;  and  they  present  this  remarkable 
peculiarity,  that  in  every  Aymara  measured,  the  femur  is  acfually 
Bhorter  than  the  tibia.  On  an  average,  the  length  of  the  femur 
to  that  of  the  tibia  is  as  211  to  252;  whilst  in  two  Europeans, 
measured  at  the  same  time,  the  femora  to  the  tibiie  were  as  244 
to  230;  and  in  three  Negroes  as  258  to  241.  The  humerus  is 
likewise  shorter  relatively  to  the  foreaim.  This  shortening  of 
that  part  of  the  limb  which  is  nearest  to  the  body,  appears  to  be, 
as  su^ested  lo  me  by  Mr.  Forbes,  a  case  of  compensation  in 

Physiology,'  &c,   1822,  p.  404)  on  bach,  vol.  i.  1851,  p.  311;  lor  the 

this  same  snbjeot.  M.  eiraud-Tealon  stnteniEnl  by  Pallas,  vol.  ir.  1844, 

has  receatlj  collected  ('  Kevue  <]?s  p.  40T. 

Conis  Scientifiquea,'  1870,  p.  895)  "Quoted  by  Prichard,  'Ke- 
alorgBandTBlnable  body  of  evidence  aearcbes  into  the  Phys.  Hiat.  of  Man- 
proving  that  the  canse  of  short-  kind,'  vol.  v.  p.  4Sa. 
light,  "C«jt  iV  iTstaS  oasidtt,  de  ^  Mr.  Forbes'  valnable  papat  i< 
uria."  now  published  in  the  'Journal  of 
.  of  Man-  the  Ethnological  Sc..  of  London, 
Blumen-  new  leriea,  Tol.  il   1870,  p.  1S3. 
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Telatjofl  with  the  greatly  increased  length  of  the  trank.  The 
Aymaras  present  some  other  singular  poiats  of  structure,  foi 
instance,  the  very  small  projection  of  the  heel. 

These  men  ate  so  thoroughly  acclimatised  to  their  cold  and 
lofty  abode,  that  when  formerly  carried  down  hy  the  Spaniards 
to  the  low  eastern  plaiaa,  and  when  now  tempted  down  by  high 
wages  to  the  gold-washinge,  they  suffer  a  frightful  rate  of  mor- 
tality. Neverthele^  Mr.  Forbes  found  a  few  pure  families 
which  had  surrived  during  two  generations :  and  he  observed  that 
they  still  inherited  their  characteristic  peculiarities.  But  it  was 
manifest,  even  without  measurement,  that  theee  peculiarities 
had  all  decreased ;  and  ou  measurement,  their  bodies  were  found 
not  to  he  so  much  elongated  as  those  of  the  men  on  the  high 
plateau;  whilst  their  femora  had  become  somewhat  lengthened, 
as  h&d  their  tibife,  although  in  a  less  d^ree.  The  sotnal 
measurements  may  be  seen  by  consulting  Mi.  Forbes's  memoir. 
From  these  obserratious,  there  can,  I  think,  be  no  doubt  that 
residence  during  many  generations  at  a  great  elevatiou  tends, 
both  directly  and  indirectly,  to  induce  inherited  modiflcations 
in  the  proportions  of  the  body.'" 

Although  man  may  not  have  been  much  modified  during 
the  latter  stages  of  his  esiatenoe  through  the  increased  or  de- 
creased use  of  x>arts,  the  facts  now  given  shew  that  his  liability  in 
this  respect  has  not  been  lost ;  and  we  positively  know  that  the 
same  law  holds  good  with  the  lower  animals.  Consequently  we  1 
may  infer  that  when  at  a  remote  epoch  the  progenitors  of  mai 
were  in  a  transitional  state,  aud  were  changing  from  quadrupedi 
into  bipeds,  natural  selection  would  probably  have  been  greatlj 
aided  by  the  inherited  effects  of  the  increased  or  diminished  usi 
of  the  different  parts  of  the  body. 

Arrests  of  Development. — There  is  a  difference  between  arrested 
development  ajid  arrested  growth,  for  parts  in  the  former  state 
contiuue  to  grow  whilst  still  retaining  their  early  condition. 
Various  monstrosities  come  under  this  head;  and  some,  as  a 
clefl-palate,  are  known  to  be  occasionally  inherited.  It  will 
suffice  for  our  purpose  to  refer  to  the  arrested  brain-development 
of  microcephalous  idiots,  as  described  in  Vogt's  memoir." 
Their  skulfa  are  smaller,  and  the  convolutions  of  the  brain 
are  less  complex  than  in  normal  men.    The  frontal  sinus,  or  the 

"  Dr.  WadtBns  ('LandwUth-  regionfl,  have  liar  frames  modi Hl-I. 
Khaft.  Wochenbbtt,' No.  10,  18ti9)  "'Mrai^a     sur     lea    Micron*, 

hu  lately  pobliihed  an   inUrestiog      phales,'  1867,  pp.  50, 135,  Ilia,  171, 

gisli,   whidi   live   in    mouotaiuuts 
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pnijection  over  the  eye-brows,  is  lai^ely  devcloiied,  and  the  jaws 
ore  pn^cathois  to  an  "effrayani"  degree;  su  that  tlese  idiots 
somewhat  i^semhle  the  lower  types  of  mankind.  Their  in- 
telligence, and  most  of  their  mental  faculties,  are  estremely 
feeble.  Thoj  camiot  acquire  the  power  of  speech,  and  are 
wholly  incapable  of  prolonged  attention,  but  are  much  given  to 
imitation.  They  are  strong  and  remarkably  active,  continually 
gamboling  and  jumping  about,  and  making  gritaaces.  They 
often  ascend  stairs  on  all-foura;  ajid  ai'e  curiously  fond  of 
climling  up  furniture  or  trees.  We  are  thns  reminded  of  th« 
delight  shewn  by  almost  all  boys  in  climbing  trees;  and  thia 
f^ain  reminds  us  how  lambs  and  kids,  originally  alpine  aciinals, 
delight  to  frisk  on  any  hillock,  hcwever  smah.  Idiots  also 
resemble  the  lower  animals  in  some  other  respects;  thus  several 
cases  are  recorded  of  their  carefully  smelling  every  mouthful  of 
Ibod  before  eating  it.  One  idiot  is  described  as  often  using  his 
mouth  in  aid  of  his  hands,  whilst  hunting  for  lice.  They  are 
often  filthy  in  their  habits,  and  have  no  sense  of  decrau^;  and 
several  cases  have  been  pnhhshed  of  their  bodies  being  i»- 
markably  hairy." 

fleuersion. — Many  of  the  cases  to  be  here  given,  might  have 
been  introduced  imder  the  last  heading.  When  a  structure 
is  arrested  in  its  development,  but  still  continues  growing, 
•intil  it  closely  resembles  a  corresponding  strocture  in  some 
lower  and  adult  member  of  the  same  group,  it  may  in  one  sense 
be  considered  as  a  case  of  reversion.  The  lower  members  in  a 
group  give  us  some  idea  how  the  common  progenitor  was 
probably  constructed;  and  it  is  hardly  credible  that  a  complex 
part,  arrested  at  an  early  phase  of  embryonic  development,  should 
go  on  growing  so  as  ultimately  to  perform  its  proper  function, 
unless  it  had  acquired  such  power  during  some  earlier  state  of 
oiistence,  when  the  present  exceptional  or  arrested  structure 
was  normaL  The  simple  brain  of  a  microcephalous  idiot,  in  as 
far  OS  it  resembles  that  of  an  ape,  may  in  this  sense  be  said  to 
offer  a  case  of  I'eversion.''    Thei'o  are  other  cases  which  come 


"  Prof.    Lajeoct    suma    up    tho  pp.  48-51.     Pinel  has  hIeo 

character    of   brute-like    idiuts   by  striking    case   of    hairiness 

calling   them   tlieroid ;  '  Journal   of  idiot. 

Ueutftl   Soiecct,'   Jnly    1863.      Dr.  "  In  my  '  Variation  of 

Scott  ('The  Deaf  aad  Dumb,"  2nd  under  Domestication '  (toI.  i 

edit.,    1870,  p.    10)  hoa  often    ob-  I  attributed  the  not  rery  ri 

served  the  imbecile  Bmelliug  their  ofEUpemuiaerarymainniK  i. 

(hod.     See.   on    thb  same  subject,  to  reversion.     I  was  led  to 

Ksndiiey,  '  Body  and  Mind,'  1870, 
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mo  e  et       y  tmd      our  p  esen    h  ad  of  reverBion,    Cottain 
i   n.    ur        gna  yoc  imng  ntli      wer  members  of  tlie  group 


refore^  as  I  supposed, 

P  of.  Gcgenbaar  (' Jenmschen 
hrift,"  B.  V.  Heft  3,  e.  341X 
^^  di  p  tes  Owen's  ooQcluaioo.  On  the 
hnnd,  aceoi'diDg  to  the  opiaios 
sMaaixi  by  Di'.  Giinther,  on 
paddle  of  Ceratodua,  which  i» 
huciag  given  bo  much  milk  that  the  provided  vith  articnlated  bony  rayt 
child  was  thus  nourished.  The  pro-  on  both  sides  of  a  central  chain  of 
liability  that  the  additional  mammai  bones,  there  seemsno  great  difficulty 
are  due  to  reversion  is  -thas  nuch  in  admitting  that  six  or  more  digits 
weakened;  nevertheless,  it  still  on  one  side,  or  on  both  sides,  might 
tr^ms  to  me  probable,  because  two  reappear  throagh  reTersion.  1  am 
pairs  are  often  found  symmetrically  informed  bj  Dr.  Zouteyeeii  that 
on  the  breast ;  and  of  this  I  myself  there  is  a  case  on  record  of  B  man 
have  received  information  in  several  having  twenty-four  fingers  and 
cases.  It  is  well  known  that  some  twenty-four  toes  1  I  was  chiefly  led 
Lemurs  normally  have  two  pairs  of  to  the  conclusion  that  the  presence 
mammie  on  the  breast.  Five  cases  of  snpernoroevary  digits  Qiight  be  due 
have  been  recorded  of  the  presence  to  reversion  from  the  fact  that  such 
of  more  thau  a  pair  of  mammie  (of  digits,  not  only  are  sti'ongly  in- 
coarse  rudimentary)  in  the  male  herited,  but,  as  I  then  believed,  had 
sei  of  manltind  ;  see  'Joarnal  of  the  power  of  regrowth  after  ampo- 
Anat,  and  Physiology,'  1872.  p.  5^,  tation,  like  the  normal  digits  of  the 
for  a  ease  given  by  Dr.  Handyside,  lower  vertebrata.  But  i  have  ei- 
in  which  two  brothers  eihihited  plained  in  the  Second  Edition  of  my 
this  pecnliEirity  ;  see  also  a  paper  by  Variation  under  Domestication  why 
Dr.  Bnrtels,  in  '  Reichert's  and  du  I  now  place  little  reliance  on  the 
Bois  Rcymond's  Archiv.,'  1873,  p.  recorded  cases  of  such  regrowth. 
304.  In  one  of  the  cases  alluded  to  nevertheless  it  deserves  notice,  in 
by  Pr.  Bartels,  a  man  bore  five  as  much  as  arrested  development 
mammie,  one  being  medial  and  and  reversion  are  intimately  related 
placed  above  the  navel;  Meckel  processes;  that  various  stroctnres 
von  Hemsbach  thinks  that  this  in  an  embryonic  or  arrested  con- 
latter  case  i<  illustrated  by  a  dition,  such  as  a  deft  palate,  bifid 
medial  mamma  occnrrinj  in  ceriain  uterus,  &c.,  are  frequently  noconi- 
CheiroDtera.  On  the  whole,  wc  ma?  panied  bj  polydaotyllsm.  This  has 
been  strongly  insisted  on  by  Meckel 
and  Isidore  GeoliroySt.-Hil«ire.  Bnt 

early  progenitors  been  provided  with      give   up   altogether   the  idea   that 
more  than  a  single  pair.  there  is   any  reiatioD  between  the 

In  the  above  work  (vol.  ii.  p.  IT),       '       ' 
I  also  Bttribnted,  though  with  much 
besit-ition,   the    freoufut   cities    of 
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to  which  man  belongs,  occasionally  make  their  appearance  in 
bim,  though  not  fonnd  in  the  normal  humaa  embryo;  or,  \*. 
normally  present  in  the  human  embryo,  they  become  abnornially 
developed,  althougli  in  a  manner  which  is  normal  in  the  lower 
members  of  the  group.  These  remajrfcs  will  be  rendered  clearer 
by  the  following  illustrations. 

In  variouB  mammals  the  uterus  graduates  from  a  double 
organ  with  two  distinct  orifices  and  two  passages,  as  in  the 
marEupials,  into  a  single  organ,  which,  is  in  no  way  double 
except  from  having  a  shght  internal  fold,  as  in  the  higher  apes 
and  man.  The  rodents  exhibit  a  perfect  series  of  gradations 
between  these  two  extreme  states.  In  all  mammals  the  uterus 
is  developed  from  two  simple  primitive  tubes,  the  inferior 
portions  of  which  form  the  comua ;  and  it  is  lE  the  words  of 
Dr,  Farro,  "  by  the  coalescence  of  the  two  comaa  at  their  lower 
"  extremities  that  the  body  of  the  uterus  is  formed  in  man ; 
"  while  in  those  animals  in  which  no  middle  portion  or  body 
''  exists,  the  comua  remain  ununited  As  the  development  of 
"  the  uterus  proceeds,  the  two  comua  become  gradually  shorter, 
"  until  at  length  they  are  lost  or,  as  it  were,  absorbed  into  the 
"  body  of  the  ctems."  The  angles  of  the  utenis  are  still 
produced  into  cornua,  even  m  animals  as  high  up  in  the  scale  as 
the  lower  apes  and  lemurs. 

Now  in  women,  anomalous  cases  are  not  very  infrequent,  in 
which  the  mature  uterus  is  furnished  with  comua,  or  is  partially 
divided  into  two  oi^ns;  and  such  cases,  according  to  Owen, 
repeat  "the  grade  of  concentrativo  development,"  attained  by 
certain  rodents.  Here  perhaps  we  have  an  mstaiico  of  a  simple 
arrest  of  embryonic  development,  with  subsequent  growth  and 
perfect  functional  development ;  for  either  aide  of  the  partially 
double  uterus  is  capable  of  performing  the  proper  office  of 
gestation.  In  other  and  rarer  cases,  two  distinct  uterine  cavities 
aj'e  formed,  each  havii^  its  proper  orifice  and  passage.^'  No  such 
stage  is  passed  through  during  the  ordinary  development  of  the 
embryo;  and  it  is  difBcult  to  beheve,  thongh  perhaps  not  im- 
possible, that  the  two  simple,  minute,  primitive  tubes  should 
iBow  how  (if  such  an  expression  may  be  used)  to  grow  into  two 


"See  Dr.  A.  Furre's  well-known  brates,'™].  iii.,  1868,  p.  687,     Pro 

article  in  the  '  Cydopaidia  of  Ad.i-  fessor  Tumsr  in  '  Edinburgh  Meii- 

toioy  and  Fhjsioiogy,'  vol.  v.  1659,  ra!  Joninai,'  Ffibruary  J865, 
.  643.     Owen, '  iuatoiny  of  Vorte- 
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distinct  uteri,  each  wifli  a  well-constrticted  orifice  and  passage, 
and  each  furmshed  witli  numerous  muscles,  nerves,  glaoda  and 
vessels,  if  they  had,  not  formerly  passed  through  a  similar  course 
of  development,  as  in  the  case  of  existing  maistipials.  No  ono 
wiU  pretand  that  so  perfect  a  structure  as  the  abnormal  douhlo 
nteruB  iu  woman  could  be  the  result  of  mere  chance.  But  the 
principle  of  reversion,  by  'which  a  long-lost  structure  is  called 
back  iato  existence,  might  eerve  as  the  guide  for  its  full  dovelop- 
ttent,  even  after  the  lapse  of  an  enormous  interval  of  time. 
Professor  Cauestrini,  after  discussing  the  foregoing  and  various 
38,  arrives  at  the  same  conclusion  as  that  just 
He  adduces  another  instance,  in  the  case  of  the  malar 
bone,*"  which,  in  some  of  the  Quadrumana  and  other  mammals, 
normally  consisis  of  two  portions.  This  is  its  condition  in  tte 
human  fcetus  when  two  months  old ;  and  through  arrested  develop- 
ment, it  sometimes  remains  thus  in  man  when  adult,  more 
especially  in  the  lower  prognathous  races.  Hence  Canestrini 
concludes  that  some  ancient  progenitor  of  man  must  have  had 
this  bone  normally  divided  into  two  portions,  which  afterwards 
became  fused  together.  In  man  the  frontal  bone  consists  of  a 
single  piece,  hut  in  the  embryo,  and  in  children,  and  in  almost 
all  the  lower  mammals,  it  consists  of  two  pieces  separated  by  a 
distinct  suture.  This  suture  occasionally  persists  more  or  less 
distinctly  in  man  after  maturity ;  and  more  frequently  in  ancient 
than  in  recent  crania,  especially,  as  Canestrini  has  observed,  id 
those  eihtuned  from  the  Drift,  and  belonging  to  the  braehyce- 
phalio  typo.  Here  again  he  comes  to  the  same  conclusion  as  in 
the  analogous  case  of  the  malar  hones.  In  this,  and  other  instances 
presently  to  be  given,  the  cause  of  andent  races  approaching  the 
lower  animals  in  certain  characters  more  frequently  than  do  the 
modern  races,  appears  to  be,  that  tlie  latter  stand  at  a  somewhat 

nlisti    in    Modeus,'    lb6T     ]      B3       ndult  eknlls    he    l9D  temarke  tfant 
Prof.  Caoestrini  gives   fjtracts  on      il  more  frequeutlv   otcurs  in   pio- 


;  sutject       Tra 

the   'two    malar   bones    in    several  ma.are     Tonno      ld72       Al«o    E. 

huniaii  sntijeots  and  in  certaiQ  apes  MoneUI     Sopra  nna  raia  uiomalia 

he  cannot  consider  this  di<positicn  c1»ll  osso    milare      Modena,    IS?" 

ef  the  parts  as  simply  accidentjl  St  11    more    lecentlv    Gcuber    hns 

Another  paper  on  this  same  anoma  T  written  a  lamphlet  on  the  division 

has  been  published  bj  Di    SsMott  f  this  bone     1  give  these  i  eferencet 

In    the   'Gaiictta  delle    CI  n  che  beransB  a    rtviewer    without    say 

Turin,  1871,    whew    h     says   thit  gronnds    or    «rrnplef    has   thrown 

traces  rf  the  division  niaj  be  de  doubts  or  my  itatements 
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(creator  distance  in  tho  long  line  of  descent  from  their  early  senii- 
(luman  progenitors. 

Various  otlier  anomalies  in  mim,  mare  or  less  anali^oiis  to  the 
forefcomK,  have  been  advanced  by  different  autliors,  as  cases  of 
fCTersion;  bnt  tiieso  seem  not  a  little  doubtful,  for  we  httTO  tfl 
descend  estremely  low  in  the  mammalian  fieries,  before  we  find 
such  Btrnetures  normally  present." 

In  man,  the  canine  teeth  are  perfectly  efficient  instrnments  fo; 
mastication.  But  their  true  canine  character,  as  Owen"  re- 
marks, "  is  indicated  by  the  conical  form  of  the  crown,  which 
"  terminates  in  an  obtnse  point,  is  convex  outward  and  flat  or 
sub-concave  within,  at  the  base  of  which  surface  there  is  a 
feeble  prominence.  The  conical  form  is 
Melanian  races,  especially  the  AustraliaiL  The  e 
deeply  implanted,  and  by  a  stronger  fang  than  the  ineisors." 
Nevertheless,  this  tooth  no  longer  serves  man  as  a  special  weapon 
for  tearing  his  enemies  or  prey ;  it  may,  therefore,  as  far  as  its 
proper  function  is  concerned,  be  considered  as  mdimentary.  In 
every  large  collection  of  human  skulls  some  may  be  found,  as 
Hackel"  observes,  with  the  canine  teeth  projecting  considerably 
beyond  the  others  in  the  same  manner  as  in  the  anthropomorphous 
apes,  but  in  a  less  degree.  In  these  cases,  open  spaces  between 
the  teeth,  in  the  one  jaw  are  left  for  the  reception  of  the  eaninoa 
of  the  opposite  jaw.  An  interspace  of  this  kind  in  a  Kaffir 
skull,  figured  by  Wagner,  is  Eurprisingly  wide."  Considering 
how  few  are  the  ancient  skulls  which  have  been  examined, 
compared  to  recent  skulls,  it  is  an  interesting  fact  fiat  in  at 
least  three  cases  the  canines  prejeet  largely;  and  in  tho  Nanletf  o 
jaw  they  are  spoken  of  as  enormous."' 

bj  Isid.  GsbflioT  St..Hilaire,  'Hist,  stance, in shnrteniag  snd aii!iplifying 

dea   AnomnUes,'    torn.    iii.   p.   437.  the   course   of  development?     AdJ 

A  i-eviewer  ('  Journal  of  Anat.  and  again,  why  should  not  injurions  ab- 

Physiology,'  1871,  p.    366)   blames  normalities,  such  as  atrophied  op  bj-- 

me  much  for  not  having  discussed  pertjophied  parts,  which   have    no 


says  that,  according  to  my  theory,  *i  '  Anatomy  of  Vertebrates,' 

"  CTcry  transient    condition   of  an  iii.  1868,  p.  323. 

"  organ,  during  its  development,  is  *'  'Generelle  Morphologie,"  If 

"  not  only  a  means  to  an  end,  but  B.  ii.  s.  civ. 

"  once  was  an  end  in  itself,"     This  "  Cai'l  Vogt's  'Lectures  on  M 

does  not  seem  to  me  necessarily  to  Eng.  tr^nslat.  1864,  p.  151. 

hold  good.     Wby  should  not  varia-  J*  C.   Carter    Blake,   on    i 

tious  occur  during  an  early  period  from    La    Naulette,   'Anthropo 

of  development,  having  no  relaUon  Review,"    1867,    p.    296.     Scha 

•a   reversion;   yet  snoh   v.-iriations  hausen,  ihid- 1K68,  p.  426. 

might  be  preserved  and  aecurauUted, 
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Of  tbo  antliropcunorphous  apes  the  males  alone  have  their 
canines  fully  doYeloped ;  hut  in,  the  female  gorilla,  and  in  a  less 
d^jeo  in  tho  female  orang,  these  teeth  project  considerably 
beyond  the  others;  therefore  the  fact,  of  which  I  have  been 
aaaured,  that  ■women  sometimes  ha^e  conaiderahly  projecting 
canines,  is  no  serious  objection  to  the  belief  that  their  occasional 
great  development  in  man  is  a  case  of  reTeraion  to  an  ape-lite 
prc^enitor.  He  who  rejects  with  scorn  the  belief  that  the  shape 
of  his  own  canines,  and  their  occosional  great  development  in 
other  men,  are  due  to  our  early  forefathers  hayiog  been  pro- 
vided with  these  formidable  weapons,  will  probably  reveal,  by 
Hneering,  the  line  of  Ms  descent.  For  though  he  no  longer 
intends,  nor  has  the  power,  to  use  these  teeth  as  weapons,  he  will 
unconsciously  retract  hia  "  snarling  muscles"  (thas  named  by 
Sir  C.  Bell),"  so  as  to  ospoae  them  ready  for  action,  Uke  a  d<^ 
prepared  to  fight 

Many  muscles  are  ooeasionally  developed  in  man,  which  are 
proper  to  the  Quadmmana  or  other  mammals.  Professor 
Vlacovich"  examined  forty  male  subjects,  and  found  a  muscle, 


called  by  him  the 
others  there  was  a 
a  the  remainii^ 


isohio-pubic,  in  nineteen  of  them ;  in  three 
ligament  which  represented  this  muscle;  and 
eighteen  no  trace  of  it.  In  only  two  out  o( 
thirty  female  subjects  was  this  muscle  developed,  on  both  sides, 
but  in  three  others  the  rudimentary  ligament  was  present.  This 
muscle,  therefore,  appears  to  be  much  more  common  in  the 
male  than  in  the  female  ses;  and  on  the  lielief  in  the  descent 
of  man  from  some  lower  form,  the  fact  is  intelligible ;  for  it 
has  been  detected  in  several  of  the  lower  animals,  and  in  all 
of  these  it  serves  exclusively  to  aid  the  male  in  the  act  o£ 
reproduction. 

Mr.  J.  Wood,  in  his  valuable  series  of  papers,"  has  minutely 
described  a  vast  number  of  muscular  variations  in  man,  which 
resemble  normal  structures  in  the  lower  animals.    The  muscles 

"  '  The  Anatomy  of  Eipressiou,'  pp.  241,  242 ;  vol.  iv.  1867,  p.  544 ; 

1844.  pp.  110,  131.  yo),  ivi.  1868,  p.  524,     1  may  here 

"  Quoted  by  I'rof.  Caneatrini  in  sdJ   that   Dr.   Murie   and   Mr.  St. 

the  'Annuario  '  &c,  1367  p  90  Geoi'ge  Mivart  haie  shewn  in  their 

'^  These   p^peli   deserve    careful  Memoir  on  the  Lemuroidea  (*  Trac- 

ituif  by  any   one  who  desires  to  sact,   Zoolog.  Sot'   vol.   viL   1869, 

learn   how  frequently  our  mn-ck.  p  '>i\  how  Bitraordinarily  variable 

vary,  and   m  varying   come  to  re-  some  of  the  muscle*  are   In  these 

cemble  those  of  the  Quadrnmana  animals,  the  lowest  memben  of  the 

Tlie  foIlowinE  refereacea   lelate   to  Primates.     Gradations,  also,  in  the 

the  few  points   t«uched   on  m  my  mnscles  leading  to  structars  fonnd 

t*it     '  Proo    Royal   Soc    vol    iiv  in  animals  still  lower  in  the  scnie, 

1865,  pp   37»-3B4,  vol    I»    1868,  *.-a  nnmenns  in  the  Lemncoidea. 
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which  closely  reserable  those  regularlj  present  in  our  nearest 
(lilies,  the  Qufldrnmana,  aro  too  numerous  to  be  here  even 
BpcciSed.  In  a  singla  male  subject,  having  a  strong  bodily 
frame,  and  woU-formod  slinll,  no  less  than  seren  musculw  Taria- 
tions  were  observed,  all  of  whicli  plainly  represented  muscles 
proper  to  various  Idiids  of  apes.  This  man,  for  instance,  had  on  ■ 
both  sides  of  his  neck  a  true  and  powerful  "  levator  davieulm,"  . 
Buch  as  JR  found  in  all  kinds  of  apes,  and  which  is  said  to  occur 
in  about  one  oat  of  sixty  human  subjectB."  Again,  this  man 
had  "  a  special  abductor  of  the  metatarsal  bone  of  the  fifth 
"  digit,  such  as  Professor  Huxley  and  Mr,  Flower  have  shewn 
"  to  exist  uniformly  in  the  higher  and  lower  apes."  I  will  give 
only  two  additional  eases;  the  acromio^silar  muscle  is  found 
in  all  mammals  below  man,  and  seems  to  be  correlated  with  a 
inadmpedal  gait,"  and  it  occnrs  in  about  one  out  of  sixty 
human  subjects.  In  the  lower  extremities  Mr.  Bradley  "  found 
an  abduclor  ostis  metatarsi  quinti  in  both  feet  of  man ;  this  muscle 
had  not  up  to  that  time  been  recorded  in  mankind,  bet  is 
always  present  in  the  anthropomorphous  apes.  The  muscles  of 
the  hands  and  arms — parts  which  are  soeminentlycbaraoteristic 
of  man— are  extremely  liable  to  vary,  so  as  fo  resemble  the 
corresponding  muscles  in  tbe  lower  animals.™  Such  resem- 
blances are  either  perfect  or  imperfect;  yet  in  the  latter  case 
they  aro  manifestly  of  a  transitional  nature.  Certain  variations 
are  more  common  in  man,  and  others  In  woman,  without  our 
being  able  to  assign  any  reason.  Mr.  Wood,  after  describing 
numerous  variations,  makes  the  following  pregnant  remark. 
"  Notable  departure  from  the  ordinary  type  of  the  muscular 
"  structures  mn  in  grooves  or  directions,  which  must  be  taken 
"  to  indicate  some  unknown  iactor,  of  much  importance  to  a 
"  comprehensive  knowledge  of  general  and  scientific  anatomy.'™ 


"  Sep    also    Prof.   MacalLster  in 

able  ca»  of  variation  in  the  Umu> 

'  Proc    R.    Irish  Academy,'  vol.  i. 

fiexor  poinds   /on^uj,   adds,   "Thi» 

181 

=8,  p.  134. 

"  remarkable   eiample   shews    thai 

"  Mr.  Champnep  id  'Joornal  of 
nt.  aad  Thys.'  hW,  1B71,  p.  178. 
>'  'Journal  of  Aoat.  and  Fhyj.' 

"  arcangement  of  (endons  0/  thumb 

"  and  fingers  characteristic  of  the 

Ma 

J,  1872,  p.  421. 

"  case    Ehonld    be    legarded    «s    a 

h» 

i  taholated  his  observations,  and 

"  macaque  passing  upwards  into  a 

fin. 

i>   that   muMnlar  abnortdalitiea 

"  TDsn,  or  a  man  passing  downwards 

"  into  «  macaque,  or  as  a  congenital 

Dndiy,  in  the  face,  thirdly,  in  the 

"  freak  of  nature,  I  cannot  uider. 

foo 

t,  &c 

"  take  to  say."     It   is   satisfactory 

"  The  Rev.  Dr.  Haughton,  after 

to   hear  so   capabls    an   anatomist, 

t 

■iBg   ('Proo.    K.  Irish  Academy,' 

and  so   embilttred   an   opponent  ol 

.e  37.  186+,  p.  715)  a  remark- 

PTolutionism,   admitting    even  th( 
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That  tliis  unknown  factor  is  reversion  to  a  fonner  state  oi 
existence  maj  be  admitted  as  in  the  highest  degree  probable  " 
It  is  quite  incredible  that  a  man  should  through  mere  accident 
abnormally  resemble  certain  apes  in  no  less  than  seven  of  his 
muscles,  if  there  had  been  no  genetic  connection  between  them. 
On  the  other  hand,  if  man  is  descended  from  some  ape-like 
creature,  no  valid  reason  can  be  asBigned  why  certain  muscles 
should  not  suddenly  reappear  after  an  interval  of  many  thou- 
sand generations,  in  the  same  manner  as  with  horses,  asses,  and 
mules,  dark-coloured  stripeB  suddenly  reappear  on  the  legs, 
and  sboulderB,  after  an  interval  of  hundreds,  or  roore  probably 
of  thousands  of  generations. 

These  various  cases  of  reversion  are  so  closely  related  to  those 
of  rudimentary  Organs  given  in  the  first  chapter,  that  many  of 
them  might  have  been  indifferently  introduced  either  there  or 
here.  Thus  a  human  uterus  furnished  with  cornua  may  be  said 
to  represent,  in  a  rudimentary  condition,  the  same  organ  in  its 
normal  state  in  certain  mammals.  Some  parts  which  are  rudi- 
mentary in  man,  as  the  os  coccyx  in  both  sexes,  and  the  mammto 
in  the  male  sex,  are  always  present;  whilst  others,  such  as  the 
Bupracondjloid  foramen,  only  occasionally  appear,  and  therefore 
might  have  been  introduced  under  the  head  of  reversion.  Tliese 
several  reversionary  structures,  as  well  as  the  strictly  rudi- 
mentary ones,  reveal  the  deseent  of  man  from  some  lower  form 
in  an  unmistakable  manner. 

CarrAaUd  Variation.— Jn  man,  as  in  the  lower  animals,  many 
structures  are  so  intimately  related,  that  whai  one  part  varies 
so  does  another,  without  our  being  able,  in  most  cases,  to  assign 
any  reason.  We  cannot  .say  whether  the  one  part  governs  the 
other,  or  whether  both  are  governed  by  some  earlier  developed 


possibility  of  either  of  his  first  pro- 

closely the  vati^Uons  resemble  the 

positions.     Pmf.  Macalister  W  also 

normal  muscles   of  the   lower  «ni- 

dMcril>ad   ('P™.    R.    Irish    Acad.' 

mais.     He  sum.  up  by  remarking, 

yoL  1.  1881,  p.  138)  vai^iationa  in 

"  it  will  be  enough  for  my  purpose 

"  if  1  have   succeeded  in  shewing 

from   their   relatioDB   to   the    same 

mosde  iD  the  Quadrumaua. 

"  when  octurring  as  vai-ieties  in  the 

"  Sinus  the  first  edition  of  this 

"  human  subject,  tend  (o.  eihibit  ii- 

1»ok  npu«aied,  Mr.  Wood  h»s  pub- 

" a  sufficienlly  marked  manner  what 

lished  another  memoir  io  the  'PhiL 

"  may  be  considered  as  proofs  and 

Tranaactions,'   1870,  p.  83,  on  the 

"  oamples  of  the  tiarivinian  prii*. 

varieties  of  the  muscles  of  the  haman 

"  ciple  of  reversion,  or  law  of  iu- 

neck,  shoulder,  and  chest.     He  here 

shews  bow  eitremely  variable  these 

muBolei  art.  nnii  how  often  and  how 
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part  Various  monstrosities,  as  I.  Geoffroj  repeatedly  insists,  aw 
thus  intimately  cocnectad.  Homologous  stnicturea  are  par- 
ticnJarly  liable  tw  change  ti^ethor,  as  ive  see  on  the  opposite 
sides  of  the  body,  and  in  the  upper  and  loirei  extremities, 
Meckel  long  ago  remarked,  that  when  the  muscles  of  the  arm 
depart  from  their  proper  type,  they  almost  always  imitate  those 
of  the  leg;  ajidso,  conTersely,  witJi  the  muscles  of  tie  lege.  The 
oi^na  of  sight  and  hearing,  the  teeth  and  hair,  the  colour  of  the 
skin  and  of  the  hair,  colour  and  constitution,  are  more  or  less  cor- 
related." Professor  Sehaaffhausen  flret  drew  attention  to  the 
relation  apparently  existing  between  a  muscuiar  frame  and 
the  strongly-pronounced  supra-orbital  ridges,  which  are  so 
characteristic  of  the  lower  races  of  man. 

Besides  the  variations  which  can  be  grouped  with  more  or 
less  probability  under  the  foregoing  heads,  there  is  a  large  class 
of  variations  which  may  be  provisionally  called  spontaneous,  for 
to  our  ignorance  they  appear  to  arise  without  any  exciting 
cause.  It  can,  however,  be  shewn  that  such  variations,  whether 
consisting  of  slight  individual  differences,  or  of  Etrongiy-marked 
and  abrupt  deviations  of  structure,  depend  much  more  on  the 
constitution  of  the  organism  than  on  the  nature  of  the  condi- 
tions to  which  it  lias  been  subjected.'' 

Haie  0/  Increase. — Civilised  populations  have  been  known 
under  favourable  conditions,  as  ia  the  United  States,  to  double 
their  numbers  in  twenty-five  years ;  and,  according  to  a  calcula- 
tion byEuler,  this  might  occur  in  a  little  over  twelve  years."  At 
the  former  rate,  the  present  population  of  the  United  States 
(thirty  millions),  would  in  657  years  cover  the  whole  terrac[ueoua 
globe  so  thickly,  that  four  men  would  have  to  stand  on  each 
square  yard  of  surface.  The  primaiy  or  fundamental  check  to 
the  continued  increase  of  man  is  the  difficulty  of  gaining 
subsistence,  and  of  living  in  comfort.  We  may  infer  that  this  is 
the  case  from  what  we  see,  for  instance,  in  the  United  States, 
where  subsistence  ia  easy,  and  there  is  plenty  of  room.  If  such 
means  were  suddenly  doubled  in  Great  Britain,  our  number  would 
bo  quickly  doubled.  With  civilised  nations  this  primary  check 
acts  chiefly  by  restraining  marriages.  The  greater  death-rate  of 
infants  in  the  poorest  classes  ia  also  very  important ;  as  well  as 


"   ThB 

Buthoritiea  for  tliese  seve- 

■      my  '  Variation  of  Animals 

and  PI. 

ral    jUtei 

.   of  Animsla   under   Do- 

"  See  tlie  ever  memom 

.bk'Es 

a'  vol.  iL  pp.  320-a35. 

on  the  Principle  of  Popn 

"  Thi» 

whole    solyect  hsa   beei 

1      the  R«v.  T.  Ualthnf.,  vol. 

i.l»!» 

discus^ 

in  olwp,  irili.  ^l.  ii.  0; 

r     e,  517. 
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the  greater  mortality,  from  various  diseases,  of  tte  mba'cdtanle  o( 
crowded  and  miserable  honsea,  at  all  agos.  The  effects  of  severe 
epidemics  and  wars  are  Boon  counterbalanced,  and  more  thaji 
coontorbalanced,  in  nations  placed  nnder  fiiTourable  conditions. 
Emigration  also  comes  in  aid  as  a  temporarj  check,  bat,  with 
the  extremely  poor  classes,  not  to  any  great  extent. 

There  is  reason  to  suspect,  as  Malthus  has  remaiked,  that  the 
rcprodnctive  power  ia  actually  less  in  barbaious,  than  in  civilised 
races.  We  know  nothing  positively  on  this  head,  for  with 
savages  no  census  has  been  taken;  but  from  the  oonenrtent 
testimony  of  missionaries,  and  of  others  who  have  long  resided 
with  such  people,  it  appears  that  their  families  are  usually  small, 
and  large  ones  rare.  This  may  ba  partly  accounted  for,  as  it  is 
believed,  by  the  women  Budding  their  infents  during  a  long 
time ;  but  it  is  highly  probable  that  savages,  who  often  suffer 
much  hardship,  and  who  do  not  obtain  so  much  nutritious  food 
as  civilised  men,  would  be  actually  less  prolific  I  have  shewn 
in  a  former  work,'*that  all  om;  domesticated  quadrupeds  and 
birds,  and  aU  our  cultivated  plants,  are  more  fertile  than  the 
correepondii^  species  in  a  state  of  nature.  It  is  no  vahd 
objection  to  this  conclusion  that  animals  suddenly  supplied  with 
an  excess  of  food,  or  when  grown  very  fat ;  and  that  most  plants 
on  sudden  removal  from  very  poor  to  very  rich  soil,  are 
rendered  more  or  less  storila  We  might,  therefore,  espect  that 
civilised  men,  who  in  one  sense  are  highly  domesticated,  would 
be  more  prolific  than  wild  men.  It  is  also  probable  that  the 
increased  fertihty  of  civilised  nations  would  become,  as  with  onr 
domestic  animals,  an  inherited  character :  it  is  at  least  known 
that  with  mankind  a  tendency  to    produce   twins   runs   in 

Notwithstanding  that  savages  appear  to  bo  less  proliSc  than 
civilised  people,  they  would  no  doubt  rapidly  increase  if  their 
numbers  were  not  by  some  means  rigidly  kept  down.  The  San- 
tali,  or  hill- tribes  of  India,  have  recently  afforded  a  good  illustra- 
tion of  this  fact ;  for,  as  shewn  by  Mr.  Hunter,"  they  have 
increased  at  an  extraordinary  rate  since  vaccination  has  been 
introduced,  other  pestilences  mitigated,  and  war  sternly  repressed. 
This  increase,  however,  would  not  have  been  poBsibie  had  not 
■  these  rude  people  spread  into  the  adjoining  districts,  and  worked 
for  hire.  Savages  almost  always  marry ;  yet  there  ia  some 
prudential  restraint,  for  they  do  not  commonly  marry  at  the 
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earliest  possibie  age.  The  joung  men  are  often  required  to  shew 
that  they  cim  support  a  wife ;  and  they  generally  have  fiibt  to 
earn  the  price  with  which  to  purchaso  her  from  her  patents. 
With  savages  the  difficulty  of  obtaining  BTibsiatance  occasionally 
limits  their  number  in  a  much  more  direct  maauor  thaa  with 
civilised  people,  for  all  tribes  periodically  suffer  from  severe 
famines.  At  such,  times  savages  are  forced  to  deTour  much  had 
food,  and  their  health  can  hardly  fall  to  be  injured.  Many 
accounts  have  been  published  of  their  protruding  stomachs  and 
emaciated  limbs  after  and  during  famines.  They  are  then,  also, 
compelled  to  wander  much,  and,  as  I  was  assured  in  Australia, 
their  infants  perish  in  large  numbers.  As  famioes  are  peiiod- 
ical,  dopendiiig  chiefly  on  estreme  seasons,  ail  tribes  must 
fluctuate  in  number.  They  cannot  steadily  and  regularly 
increase,  as  there  is  no  artificiai  increase  in  the  supply  of  food. 
Savages,  when  hard  pressed,  encroach  on  each  other's  territories, 
and  war  is  the  result;  but  they  are  indeed  almost  always  at  war 
with  their  neighbours.  They  are  hablo  to'  many  accidents  on 
land  and  water  in  their  search  for  food;  and  in  some  countries 
they  suffer  much  from  the  laiger  beasts  of  prey.  Even  in 
India,    districts    have    been   depopulated    by  the   ravages  o_' 

Malthus  has  discussed  these  several  checks,  but  he  does  not 
lay  stress  enough  on  what  is  probably  the  most  important  of  all, 
namely  infajiticide,  especially  of  female  infants,  and  the  habit  of 
])rocuring  abortion.  These  practices  now  prevail  in  many 
quarters  of  the  world;  and  infenticido  seems  formerly  to  have 
prevailed,  as  Mr.  M'Lennan"  has  shewn,  on  a  still  more  extensive 
scale.  These  practices  appear  to  have  originated  in  savages  re- 
cognising the  difSculty,  or  rather  the  impossibility  of  supporting 
all  the  infants  that  are  born.  Licentiousness  may  also  be  added 
to  the  foregoii^  checks;  but  this  does  not  follow  from  failing 
means  of  subsistence;  though  there  is  reason  to  believe  that  in 
some  eases  (as  in  Japan)  it  has  been  intentionally  eneourag^^d 
as  a  means  of  keeping  down  the  population. 

If  we  look  tiack  to  an  extremely  remote  epoch,  before  man  had 
arrived  at  tie  dignity  of  manhood,  he  would  have  been  guided 
more  by  instinct  and  less  by  reason  than  are  the  lowest  savages 
St  the  present  time.  Our  early  semi-human  progenitors  would 
not  have  practised  infanticide  or  polyandry;  for  the  instincts  ol 
the  lower  animnla  are  never  so  perverted  "  as  to  lead  them  ro- 
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.gularij  to  destroy  their  own  offspring,  01  to  be  quitD  devoid  of 
jealousy.  There  would  have  been  no  prudential  restraint  ftum 
marriage,  and  the  aeies  would  have  freely  united  at  an  early  age. 
Heuce  the  progenitors  of  man  would  have  tended  to  increaao 
rapidly;  but  checks  of  some  kind,  either  periodical  or  constant, 
must  bave  kept  down  their  numbers,  even  more  eererely  than 
with  existing  savages.  What  the  precise  nature  of  theso  checks 
were,  we  cannot  say,  any  more  than  with  most  other  animals. 
We  know  that  horses  ami  cattle,  which  are  not  extremely  prolific 
animals,  when  first  turned  loose  in  South  America,  increased  at 
an  enormous  rate.  The  elephant,  the  slowest  breeder  of  all 
known  animals,  would  in  a  few  thousand  years  stock  the  whole 
world.  The  increase  of  every  species  of  monkey  must  be 
checked  by  some  means;  but  not,  as  Brehm  remarks,  by  the 
attacks  of  beasts  of  prey.  No  one  will  assume  that  the  actual 
power  of  reproduction  in  the  wild  horses  and  cattle  of  America, 
was  at  first  in  any  sensible  d^iee  incieased ;  or  that,  aa  each 
district  became  fully  stocked,  ttiis  same  power  was  diminished. 
No  doubt  in  this  case,  and  in  all  others,  many  checks  concur, 
and  different  checks  under  different  circnmstancea ;  periodical 
dearths,  depending  on  unfavourable  seasons,  being  probably  the 
most  important  of  all.  So  it  will  have  been  with  the  early  pro- 
genitors of  man. 

NatuTui  Sdection. — We  have  now  seen  that  man  is  variable  in 
body  aud  mind;  and  that  the  variations  are  induced,  either 
directly  or  indirectly,  by  the  samo  general  causes,  and  obey  the 
some  general  laws,  as  with  the  lower  animals.  Man  has  spread 
widely  over  the  fiice  of  the  earth,  and  must  have  been  exposed, 
during  his  incessant  migrations,'*  to  the  most  diversified  con- 
ditions. The  inhabitauts  of  Tierra  del  Fuego,  the  Cape  of  Good 
Hope,  and  Tasmania  in  the  one  hemisphere,  and  of  the  Arctic 
regions  in  the  other,  must  have  passed  through  many  climates, 
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and  changed  their  habits  many  times,  lioforo  they  reached  their 
present  homes."  The  early  progenitors  of  man  must  also  Lavo 
tended,  hku  all  other  animals,  to  have  increased  beyond  their 
meaaa  of  suhsiHtenee ;  they  must,  therefore,  ocoasicnally  have 
been  exposed  to  a  stru^ie  for  esistenoc,  and  consequently  to  the 
rigid  law  of  natural  selection.  Benoficial  variutiocs  of  all  kinds 
will  thus,  either  occasionally  or  habitually,  hare  been  preserved 
and  injurious  ones  ehminated.  I  do  not  I'efer  to  strongly-marked 
deviations  of  structure,  which  occur  only  at  long  intervale  of 
time,  but  to  mere  individual  differences.  Wo  know,  for  instance, 
that  the  muscles  of  our  handa  and  feet,  which  determine  our 
powers  of  movement,  are  liable,  like  those  of  the  lower  animals," 
to  ineessstnt  variahility.  If  then  the  progenitors  of  maninhabit- 
ing  any  district,  especially  one  undergoing  some  change  in  its 
conditions,  were  divided  into  two  equal  bodies,  the  one  half 
which  included  all  the  individuals  best  adapted  by  their  powers 
of  movement  for  gaining  subsistence,  or  for  defending  themselves, 
would  on  an  average  survive  in  greater  numbers,  and  procreate 
more  offspring  then  the  other  and  less  well  endowed  half. 

Man  in  the  rudest  state  in  which  he  now  exists  is  the  most 
dominant  animal  that  has  ever  appeared  on  this  earth.  He  has 
spread  more  widely  that  any  other  highly  organised  form :  and 
all  others  have  yielded  before  him.  He  manifestly  owes  this 
immense  superiority  to  his  intellectual  faculties,  to  his  social 
habits,  which  lead  him  to  aid  and  defend  his  fellows,  and  to  his 
corporeal  structure.-  The  supreme  importance  of  these  characters 
has  been  proved  by  the  final  arbitrament  of  the  tiattle  for  hfe. 
Through  his  powers  of  intellect,  articulate  language  has  been 
evolved ;  and  on  this  his  wonderful  advancement  has  mainly 
depended.  As  Mr.  Chauncey  Wright  remarks  ;'*  "  a  psycholc^cal 
"  analysis  of  the  faculty  of  language  shews,  that  even  the  smallest 
"  proficiency  in  it  might  require  more  brain  power  than  the 
"  greatest  proficiency  in  any  other  direction."  He  has  invented 
and  is  able  to  use  various  weapons,  tools  traps  &c  with  which 
he  defends  himself,  tills  or  catches  prey  and  otherwise  ob  aii.s 
food.  He  has  made  rafts  or  canoes  for  hshiag  or  crossmg  ovtr 
to  neighbouring  fertile  islands.    He  has  discovered  the  art  of 
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raftking  fiio,  br  which  hard  and  stringy  roofs  can  bo  rendered 
digestible,  and  poisOBous  roots  or  herbs  innoenonH,  This  die- 
cOTory  of  fire,  probably  tho  greateet  ever  made  b j  man,  escoptinj; 
language,  dates  from  bofore  the  dawn  of.historj.  These  severai 
inTontions,  by  which  man  in  tto  rndest  state  has  become  so  pre- 
eminent, are  the  d  jeet  results  of  tho  deTelopment  of  his  powers 
of  oiffiervation,  memory,  curiosity,  ima^natJon,  and  reason.  I 
cannot,  therefore,  understand  how  it  is  that  Mr.  Wallace"  main- 
taiiK,  that  "natural  selection  could  only  have  endowed  tho  , 
"  savage  with  a  brain  a  little  superior  to  that  of  an  ape." 

Although  the  intelleotnal  powers  and  social  habits  of  man  arc 
of  paramount  importance  to  him,  we  must  not  uaderrata  the 
importanae  of  his  bodily  structure,  to  which  subject  the  remain- 
der of  this  chapter  will  be  devoted ;  the  development  of  the  in- 
tellectual and  social  or  moral  facnlljes  being  discnsscd  in  a  later 
chapter. 

Even  to  hammer  with  precision  is  no  easy  matter,  as  every 
one  who  has  tried  to  )eam  carpentry  will  admit.  To  throw  a 
stone  with  as  true  on  aim  as  a  Fcegian  in  defending  himself,  or 
in  tilling  birds,  reqnires  the  most  consummate  perfection  in  tho 
correlated  action  of  the  mnseies  of  tlie  hand,  arm,  and  shoulder, 
and,  further,  a  fine  sense  of  touch.  In  throwing  a  stone  or  spear, 
and  in  many  other  actions,  a  man  must  stand  firmly  on  his  feet ; 
and  this  again  demands  the  perfect  co-adaptation  of  numerous 
muscles.  To  chip  a  flint  into  the  rndest  too!,  or  to  form  a 
(lorhed  spear  or  hook  from  a  bone,  dtmands  the  use  of  a  perfect 
hand;  for,  as  a  most  capable  Judge,  Mr.  Schoolcraft,'"  remarlrs, 
the  shaping  fragments  of  stone  into  knives,  Jancea,  or  arrow-heads, 
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shewB  "  extraordinary  ability  and  long  practiM."  This  ia  to  a 
great  extent  proved  by  tie  fact  that  primeval  men  practised  ft 
division  of  labour;  each  man  did  not  majnifacture  liis  avm  flint 
tools  or  rude  pottery,  but  certain  individuaLs  appear  to  bave 
devoted  themselves  to  snch  work,  no  doubt  receiving  in  exchange 
the  produce  of  the  chase.  Archsologisfe  are  convinced  that  aa 
enormous  interval  of  time  elapsed  before  our  ancestors  thought 
of  grinding  chipped  flints  into  smooth  tools.  One  can  hardly 
donbt,  that  a  man-like  animal  who  possessed  a  hand  and  arm 
suffloientlj  perfect  to  throw  a  stone  with  precision,  or  to  form  a 
flint  into  a  mde  tool,  could,  with  sufGeient  practice,  as  far  as 
mechanical  skill  alone  ia  concerned,  mate  almost  anything 
which  a  civilised  man  can  maka  The  structure  of  the  hand  in 
this  respect  may  be  compared  with  that  of  the  vocal  oi^ns, 
which  in  the  apes  are  used  for  uttering  various  signal-cries,  or, 
as  in  one  genus,  ronsicitl  cadences ;  but  in  man  the  closely 
similar  vocal  organs  have  becomb  adapted  through  the  inherited 
effects  of  use  for  the  utterance  of  articulate  language. 
/  Turning  now  to  the  nearest  allies  of  men,  and  therefore  to  Iha 
beet  representatives  of  our  early  progenitor,  we  find  that  the 
hands  of  the  Quadrumana  are  constructed  on  the  same  general 
pattern  as  our  own,  but  are  far  less  perfectly  adapted  for  diver- 
wfied  uses.  Their  hands  do  not  serve  for  locomotion  so  well 
as  the  feut  of  a  dt^  ]  as  may  be  seen  in  such  monkeys  as  the 
chimpanzee  and  orang,  which  walk  on  the  outer  margins  of 
the  palms,  or  on  the  knuckles."  Their  hands,  however,  are 
admirably  adapted  for  climbing  trees.  Monkeys  seize  thin 
branches  or  ropes,  with  the  thumb  on  one  side  and  the  fingert 
and  palm  on  the  other,  in  the  same  manner  as  we  do.  They  can 
thus  also  lift  rather  large  objects,  such  as  the  neck  of  a  bottle,  to 
their  mouths.  Baboons  turn  over  stones,  and  scratch  up  roots 
with  their  hands.  They  seize  nuts,  insects,  or  other  siuall 
objects  with  the  thumb  in  opposition  to  the  fingers,  and  no 
doubt  they  thus  extract  eggs  and  the  young  from  the  nests  of 
birds.  American  monkeys  beat  thewildoranges  on  the  branches 
until  the  rind  is  cracked,  and  then  t«ar  it  off  with  the  fingore  of 
the  two  hands.  In  a  wild  state  they  break  open  hard  frnit.s 
with  stones.  Other  monkeys  open  mussel-shells  with  the  two 
thumlo.  With  their  fingers  they  pull  out  thorns  and  burs,  and 
hunt  for  each  other's  paraeites.  They  roll  down  stones,  or  throw 
them  at  their  enemies  :  nevertheless,  they  are  clumsy  in  these 
various  actions,  and,  as  I  have  myself  seen,  are  quite  unaWe  to 
throw  a  stone  with  precision. 

"  Ob  en, '  ADatomy  of  Vertebrates,'  rol.  i:i.  p.  71. 
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It  seems  to  me  far  from  true  that  becanse  "  objects  are  grasped 
"  clmnsily"  by  monkeys,  "a  maeh.  less  specialised  oi^an  oi 
"  prebensioa  "  ■would  have  served  them  "  equallj  well  with 
tiieir  present  hanijs.  On  the  contrary,  I  see  no  reason  to  doubt 
that  more  perfectly  constructed  hands  would  have  been  an 
advantage  to  them,  provided  that  they  were  not  thus  rendered 
less  fitted  for  chmbing  trees.  We  may  siapeet  that  o  band  as 
perfect  as  that  of  man  would  have  been  disadvantageous  for 
climbing ;  for  the  most  arboreal  monkeys  in  the  world,  namely, 
Atelee  in  America,  CoJobus  in  Africa,  and  Hylobates  in  Asia, 
are  either  thumbless,  or  their  toes  partially  cohere,  so  tbat  their 
limbs  are  converted  into  more  grasping  hooks.'" 

As  soon  as  some  ancient  member  in  the  great  series  of  the 
Primates  came  to  be  Iess  arboreal,  owing  to  a  change  in  its 
manner  of  procuring  subsistence,  or  to  some  cbange  in  the 
surrounding  conditions,  its  habitual  manner  of  progression  would 
have  been  modified :  and  thus  it  would  have  been  rendered  more 
stiictly  quadrupedal  or  bipedal.  Baboons  frequent  hilly  and 
rocky  distriots,  and  only  from  necessity  climb  Mgh  trees ; ''  and 
tliey  have  acqniied  almost  the  gait  of  a  dog.  Man  alone  has 
become  a  biped ;  and  we  con,  I  think,  partly  see  how  ho  has 
come  to  assume  his  erect  attitude,  which  forms  one  of  his  most 
conspicuous  characters.  Man  could  not  have  attained  his  present 
dominant  position  in  the  world  without  the  use  of  bis  hands, 
which  are  so  adndrably  adapted  to  act  in  obedience  to  his  will. 
Sir  C.  Bell ''  insists  tbat "  the  hand  supplies  all  instruments, 
■'  and  by  its  correspondence  with  the  intellect  gives  him  univcr- 
"  sal  dominion."  But  the  hands  and  arms  could  hardly  have 
become  perfect  enough  to  have  manufactured  weapons,  or  to 
have  hurled  stones  and  spears  with  a  tnie  aim,  as  long  as  they 
were  habitually  used  for  locomotion  and  for  supporting  the 
whole  we^ht  of  the  body,  or,  as  before  remarked,  so  long  as  they 
were  especially  fitted  for  climbing  trees.  Such  rough  treatment 
would  also  have  blunted  the  sense  of  toueb,  on  whieb  tbeir 
delicate  use  largely  depends.  From  these  causes  alone  it  would 
have  been  an  advantage  to  man  to  become  a  biped;  but  for 
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many  actions  it  is  indispensable  that  lie  arms  and  whole  uppei 
part  of  the  body  should  be  free ;  and  he  must  for  this  end  stncd 
firmly  on  hia  feet.  To  gain  this  great  advantage,  the  feet  ha^e 
beon  rendered  flat ;  and  the  great  toe  has  been  peculiarly  modi- 
fied, though  this  has  entailed  the  almost  complete  loss  of  its 
power  of  prehension.  It  accords  with  the  principle  of  tho 
division  of  physiological  labour,  preToiling  throughout  the 
animal  kingdom,  that  as  the  hands  became  perfected  for  pre- 
hension, the  feet  should  have  become  perfected  for  support  and 
locomotion.  With  some  savages,  however,  the  foot  has  not 
altogether  lost  its  prehensile  power,  as  shewn  by  their  manner 
of  climbing  trees,  and  of  using  them  in  other  ways." 

If  it  be  an  advantage  to  man  to  stand  firmly  on  his  feet  and  to 
have  his  hands  and  arms  free,  of  which,  from  his  pre-eminent 
success  in  the  battle  of  life,  there  can  be  no  doubt,  then  I  can  see 
no  reason  why  it  should  not  have  been  Bdvantageous  to  the 
progenitors  of  man  to  have  become  more  and  more  erect  or 
bipedal.  They  would  thus  have  been  better  able  to  defend 
themselves  with  stones  or  clubs,  to  attack  their  prey,  or  other- 
Tvise  to  obtain  food.  The  best  built  individuals  wonJd  in  the 
long  run  have  succeeded  best,  and  have  survived  in  laiger 
numbers.  If  the  gorilla  and  a  few  allied  forms  had  become 
cEtinot,  it  might  have  been  argued,  with  great  force  and  apparent 
truth,  that  an  animal  could  not  have  been  gradually  converted 
from  a  quadruped  into  a  biped,  as  all  the  individuals  in  an 
intermediate  condition  would  have  been  miserably  ill-fitted 
for  progression.  Eut  we  know  (and  this  is  well  worthy  ot 
reflection)  that  the  anthropomorphous  apes  are  now  aetually  ia 
an  intermediate  condition ;  and  do  one  doubts  that  they  are  c 
the  whole  well  adapted  for  their  conditions  of  hfa  Thus  the 
gorilla  runs  with  a  sidelong  shambling  gait,  but  more  commonly 
pri^ressos  by  resting  on  its  bent  hands.  The  long-armed  apes 
occasionally  use  their  arms  like  crutches,  swinging  their  bodies 
forward  between  them,  and  some  kinds  of  Hylobates,  without 
having  been  taught,  can  walk  or  ran  upright  with  tolerable 
([nlckness ;  yet  they  move  awkwardly,  and  much  less  securely 
than  man.  We  see,  in  short,  in  esisting  monkeys  a  manner  of 
progTOBsion  intormediate  be  i  ween  that  of  a  quadruped  and  a 

"  IKcke!   lias   rb  eicelleut   dis-      foot  as  a  prtbeosile  oi^n  by  mao ; 
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biped ;  but,  as  an  unprq'iadiced  judge '"  insists,  the  anthropomor- 
phous apes  approach  in  structure  more  neariy  to  the  bipedal 
than  to  the  quadrupedal  t;pe. 

As  the  progenitors  of  man  became  more  and  more  erect,  witQ 
their  hands  and  arms  more  and  more  modified  for  prehension 
and  other  purposes,  with  their  feet  and  legs  at  tJie  tiame  time 
transformed  for  firm  support  and  progression,  endless  other 
chains  of  structure  would  have  become  necessary.  The  pelvis 
would  have  to  be  broadened,  the  spine  peculiarly  curved,  and  the 
head  fixed  ia  an  altered  positiott,  all  which  changes  have  been 
attained  by  man.  Prof.  Sohaaff hausen '°  maintains  that  "the 
"  powerful  mastoid  processes  of  the  human  skull  are  the  result  of 
"  his  erect  position ;"  and  these  prooessea  are  abscat  in  the  oraug, 
chimpanzee,  &c.,  and  are  smaller  in  tbo  gorilla  than  in  man. 
Various  other  structures,  which  appear  connected  with  man's 
erect  position,  might  here  lave  been  added.  It  is  very  difficult 
to  decide  how  far  these  correlated  modifications  are  the  result  of 
natural  selection,  and  how  far  of  the  inherited  effects  of  the 
increased  use  of  certain  parts,  or  of  the  action  of  one  part  on 
another.  No  doubt  these  meausof  change  often  co-operate ;  thus 
when  certain  muscles,  and  the  crests  of  bone  to  which  they  are 
attached,  become  enlarged  by  habitual  use,  this  shews  that 
certain  actions  are  habitually  performed  and  most  be  seiviceable. 
Hence  the  individuals  which  performed  them  best,  would  tend 
to  survive  in  greater  numbers.  ^ 

The  free  use  of  the  ajrms  and  hands,  partly  the  cause  aud  \ 
partly  the  result  of  man's  erect  position,  appears  lo  have  led  in  an    I 
indirect  manner  to  other  modifications  of  structure.    The  eai^^;_/ 
male  forefathers  of  maa  were,  as  previously  stated,  probably  I 
furnished   with  great  canine   teeth;   but   as  they  gradually  \ 
acquired  the  habit  of  using  stones,  clubs,  or  other  weapons,  for    1 
fighting  with  their  enemies  or  rivals,  they  would  use  their  jawa 
and  teeth  less  and  less.    In  this  case,  the  jaws,  together  with  the    ( 
teeth,  would  become  reduced  in  size,  as  we  may  feel  almost  sure 
from  inmimerable  analogous  cases.    In  a  future  chapter  we 
shall  meet  with  a  closely  parallel  case,  in  the  reduction  or  com- 
plete disappearance  of  the  canine  teeth  in  male  ruminants, 
apparently  in  relation  with  the  development  of  their  horns ;  and 
in  horses,  in  relation  to  their  habit  of  fighting  with  their  incisor 
teeth  and  hoofs. 

"  Prof.    Broea,   La  Coustitntioi  tiia  Skull,'  tTaaslaled  iu  '  Anthro- 
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In  the  adult  mde  anthropomorphous  apes,  as  Eiitimojer," 
ftud  others,  have  insisted,  it  is  the  effect  on  the  skull  of  the  great 
development  of  tlie  Jaw-mnaelea  that  causes  it  to  differ  so  greatly 
in  many  respects  from  that  of  man,  and  has  given  to  these 
animals  "a  ti'ulj  frightful  phjaiognomy."  Therefore,  as  the  jaws 
and  teeth  in  man's  progenitors  gradually  becamareducedin  size, 
the  adult  skull  would  have  come  to  resemble  moro  and  mora 
that  of  existing  man.  As  we  shall  hereafter  see,  a  great  reduction 
of  the  canine  teeth  in  the  males  would  almost  certainly  affect  the 
teeth  of  the  females  through  inheritance. 

As  thevarious  mental  faculties  gradually  developed  themselves 
the  brain  would  almost  certaijiiy  become  lai^er.  No  one,  I 
presiune,  donbts  that  the  large  proportion  which  the  size  of 
man's  brain  bears  to  his  bodj,  compared  to  the  same  proportioii 
in  the  gorilla  or  orang,  is  closely  connected  with  his  higher 
mental  powers.  We  meet  with  closely  anal<^ous  facts  with 
insects,  for  in  ants  the  cerebral  ganglia  are  of  estraordinary 
dimeneionB,  and  in  all  the  Hymenoptera  these  ganglia  are  many 
times  larger  than  in  the  less  intelligent  orders,  such  »s  beetles." 
j  On  the  other  band,  no  one  supposes  that  the  intellect  of  any 
\  two  animals  or  of  any  two  men  can  be  accurately  ganged  by  the 
'  cubic  contents  of  their  skulls.  It  is  certain  that  there  may  b« 
extraordinary  mental  activity  with  an  extremely  small  absolute 
mass  of  nervous  matter:  thus  the  wonderfully  diversified 
instincts,  mental  powers,  and  affections  of  ants  are  notorious,, 
yet  their  cerebral  gangha  are  not  so  large  as  the  quarter  of  a 
small  pin's  head.  Under  this'  point  of  view,  the  brail 
one  of  the  most  marvellous  atoms  of  matter  in  the  wi 
more  so  than  the  brain  of  a  man. 

The  belief  that  there  exists  in  man  some  close  relation  bi 
the  size  of  the  brain  and  the  development  of  the  inlellectiial 
faculties  is  supported  by  the  comparison  of  the  skulls  of  savage 
and  civilised  races,  of  ancient  and  modern  people,  and  by  the 
analogy  of  the  whole  vertebrate  series.  Dr.  J.  Barnard  Davis  has 
proved,™  by  many  careful  measurements,  that  the  mean  internal 
capacity  of  the  skull  in  Europeans  is  923  cubic  inches ;  in 
Americans  87-5;  in  AsiatJCB  87-1;  and  in  Australians  only  81 '9 
cubic  inches.  Professor Broca^foimdthatthoniQeteenthcentnrj 

"  'Die  Grenien  der  Thierwelt,  vomileria,'  1870,  p.  14.  Mr  son, 
eineBetriditangzu  Darwin's  Unre,'  Mr,  F.  Darwin,  disseeted  for  me  the 
1868,  ».  51.  cerebral    ganglia    of   the    Fvnnica 

1850,  p.  203.     See  also  Mr.  Lowne,      1869,  p.  513, 
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Bkolla  from  graves  in  Paris  were  larger  than  those  bom  TBolta 
of  the  twelfth  century,  in  the  proportion  of  1184  to  1423;  and 
that  tho  increased  size,  as  ascertained  b;  measurements,  was 
esclnsiTelj  in  the  frontal  part  of  the  skull — the  seat  of  tho 
intellect\ial  faculties.  Priohard  is  persuaded  that  tho  present 
inhabitants  of  Britain  have  "  much  more  capacious  brain-cases  " 
than  the  aoaoient  inhabitants.  Neverthelesa,  it  must  be  admitted 
that  some  skullH  of  very  high  antiquity,  such  as  the  famous  ono 
of  Neanderthal,  are  well  developed  and  capacious."  With 
respect  to  the  lower  animals,  M.  E.  Lajtet,*^  by  comparing  the 
crania  of  tertiary  and  recent  jnammals  belonging  lo  tho  same 
groups,  hna  come  to  the  remarkable  conclusion  that  the  brain  is 
generally  larger  and  the  convolutions  are  more  complex  in  the 
more  recent  forms.  On  the  otter  hand,  I  have  shewn"  that  the 
brains  of  domeistjc  rabbits  are  considerably  reduced  in  hulk,  in 
comparisonwith  those  of  thewild  rabbit  or  hare;  and  this  may  be 
attributed  to  their  having  been  closely  confined  during  many 
generations,  so  that  they  have  exerted  their  intellect,  instincts, 
flenses  and  voluntary  movements  but  little. 

The  gradually  increasing  weight  of  the  brain  and  skull  ini 
man  must  have  influenced  the  development  of  the  supporting 
spinal  column,  more  especially  whilst  he  was  becoming  erect  l 
As  this  change  of  position  was  being  brought  about,  the  internal  ' 
pressure  of  the  brain  will  also  have  in9nenoed  the  form  of  the 
skull;  for  many  facts  show  how  easily  the  skull  is  thus  affected. 
Ethnologists  believe  that  it  is  modified  by  tlie  kind  of  cradle  in  ''. 
which  infants  sleep.  Habitual  sjMisms  of  tho  muscles,  and  a 
eieatrix  from  a  severe  burn,  have  permanently  modified  the  facial 
bones.  In  youi^  persons  whose  heads  have  become  fixed  either 
Bideways  or  backwards,  owing  to  diseiee,  one  of  tho  two  eyes  has 
changed  its  position,  and  the  shape  of  the  skull  has  been  altoted 
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spparently  by  the  pressure  of  the  brain  in  a  new  diraotioii."' 
IhttYoshewn  that  with  long-eared  rabbits  even  Wi  ttiftmga  cauae 
as  the  lopping  forward  of  one  ear  drags  forward  ahnost  everj 

ft)one  of  the  skull  on  that  side ;  so  that  the  bonca  on  the  opposite 
Bide  no  longer  strictly  coirespoiid.  Lastly,  if  any  animal  were 
to  increase  or  diminish,  much  in  general  size,  mthout  any  change 
in  its  mental  powers,  or  if  the  mental  powers  were  to  bo  much 
inoreaaed  or  diminished,  without  any  great  change  in  the  sizo  of 
the  body,  the  shape  of  the  skull  would  almost  certainly  be 
altered.  I  infer  this  from  my  observations  ou  domestic  rabbits, 
some  kinds  of  which  have  become  very  mucli  larger  than  the 
wild  animal,  whilst  others  have  retained  nearly  the  same  size, 
but  in  both  eases  the  brain  has  been  much  reduced  relatively  to 
the  size  of  the  body.  Now  I  was  at  first  much  surprised  on 
Snding  that  in  all  these  rabbits  the  skull  had  become  elongated 
or  dolichocephalic;  for  instance,  of  two  skulls  of  nearly  eciual 
breadth,  the  one  from  a  wild  rabbit  and  the  other  from  a  large 
domestic  kind,  the  former  was  315  and  flie  latter  4'3  inches  in 
length.*  One  of  the  most  marked  distinctions  in  different  races 
of  men  is  that  the  skull  in  some  is  elongated,  and  in  others 
rounded;  and  here  the  explanation  su^ested  by  the  case  of  the 
rabbits  may  hold  good ;  for  Welcfcer  finds  that  short  "  men  inchiie 
more  "  to  brachyeephaly,  and  tall  men  to  dolichocephaly  ;"**  aud 
tall  men  may  be  compared  with  the  larger  and  longer-bodied 
rabbits,  all  of  which  have  elongated  skulls,  or  ax'e  dolicho- 
cephalic. 

From  these  several  facts  we  can  understand,  to  a  certain 
extent,  the  means  by  which  the  great  size  and  more  or  loss 
rounded  form  of  the  skull  have  been  acquired  by  man ;  and  these 
are  characters  eminently  distinctive  of  him  in  comparison  with 
the  lower  animals. 

Another  most  conspicuous  difference  between  man  and  the 
lower  animals  is  the  nakedness  of  his  skin.  Whales  and 
porpoises  (Cetacea),  dugongs  (Sirenia)  and  the  hippopotamus  ara 
naked;    ajjd  this  may  be  advantageous  to  them  for  gliding 
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tJmiugli  the  wat«r;  sor  would  it  bo  iiijurioiis  to  them  from  tLo 
loss  of  warmth,  as  the  species,  which  inhabit  the  colder  i^ions, 
lite  protected  by  a  thick  layer  of  blubber,  eervit^  the  Kama 
pm;pu£e  as  the  fur  of  seals  and  otters.  Elephants  sod  rhiuu' 
ceroses  are  almost  hairless ;  and  as  certain  extinct  species, 
which  formerly  lived  under  an  Arctic  climate,  were  covered  with 
long  wool  or  hair,  it  wotild  almost  appear  as  if  the  existing 
epooies  of  both  genera  had  lost  their  hairy  covering  from  exposure 
to  heat.  This  appears  the  more  probable,  as  the  elephants  in 
India  which  live  on  elevated  and  cool  districts  are  more  hairy "' 
than  those  on  the  lowlands.  May  we  then  infer  that  roanN 
became  divested  of  bair  from  having  aboriginaliy  inhabited  some  1 
tiMpieal  land  ?  That  the  hair  is  chiefly  retained  in  the  male  sex  on  ) 
the  chest  and  face,  and  in  both  sexes  at  the  junction  of  all  four 
limbs  with  the  tmnt,  favours  this  inference— on  the  assumption 
that  the  hair  was  lost  before  man  became  erect ;  for  the  parts 
which  now  retain  moat  hair  would  then  hate  been  most  protected 
from  the  heat  of  the  sun.  The  crown  of  the  head,  however, 
ofiers  a  curious  exception,  for  at  all  times  it  must  have  been  one 
of  the  most  exposed  parts,  yet  it  is  thickly  clothed  with  hair. 
The  fa«t,  however,  that  the  other  members  of  the  order  of 
Primates,  to  which  man  belongs,  although  inhabiting  various  hot 
regions,  are  well  clothed  with  hair,  generally  thickest  on  the  upper 
surface,"*  is  opposed  to  the  supposition  that  man  became  nakiid 
through  the  action  of  the  sun.  Mr.  Belt  believes  "  that  within 
the  tropics  it  is  an  advantage  to  man  to  be  destitute  of  hair,  as 
he  is  thus  enabled  to  free  himeelf  of  the  multitude  of  ticks  (aoari) 
and  other  parasites,  with  which  he  is  often  infested,  and  which 
sometimes  cause  ulceration.  But  whether  this  evil  is  of  sufficient 
magnitude  to  have  led  to  the  denudation  of  hia  body  through 
natural  selection,  may  be  doubted,  since  none  of  the  many 
quadiTjpeds  inhabiting  the  tropics  have,  as  far  as  I  know, 
acquired  any  specialised  means  of  relief.    The  view  which  st 
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bocamo  divested  of  hair  for  ornamental  purposes,  as  we  shall  set. 
under  Sexual  Selection ;  and,  according  to  this  belief,  it  is  not 
Eurprising  that  man  should  differ  so  greatly  in  hairiness  &om  al ! 
other  Primates,  foi  characters,  gained  through  sexual  seleotiou, 
often  differ  to  an  estxaordinary  degree  in  closely-related  forms. 

!  According  to  a  popular  impression,  the  absence  of  a  tail  is 
utnincatly  distinctiTe  of  man ;  but  as  those  apes  which  coma 
nearest  to  him  arc  dostitute  of  this  oi^n,  its  disappearance  does 
not  relate  exclusively  to  man.  The  tail  often  differs  remarkably 
in  length,  within  the  same  genus ;  thus  in  some  species  of  Ma«ao«s 
it  is  longer  than  the  whole  body,  and  is  formed  of  twenty-four 
vertebrje;  in  others  it  consists  of  a  scarcely  visible  sttimp, 
containing  only  three  or  foitr  vertebrie.  In  some  kinds  of 
baboons  there  are  twenty-five,  whilst  in  the  raandrill  there  are 
ten  very  small  stunted  caudal  vortebrffi,  or,  according  to  Ouvier," 
sometimes  only  five.  The  tail,  whether  it  be  long  or  short,  almost 
always  tapers  towards  the  end ;  and  this,  I  presume,  results  from 
the  atrophy  of  the  terminal  muscles,  together  with  their  arteries 
and  nerves,  throi^h  disuse,  leading  to  the  atrophy  of  the  terminal 
bones.  But  no  oiplanation  can  at  present  be  given  of  the  great 
diversity  which  often  occurs  in  its  length.  Here,  however,  we 
are  more  specially  concerned  with  the  complete  external  dis- 
appearance of  the  tail.  Professor  Brooa  has  recently  shewn" 
that  the  tail  in  all  quadrupeds  consistB  of  two  portions,  gfflierally 
separated  abruptly  from  each  other;  the  basal  portion  consists 
of  vertebrje,  more  or  less  perfectly  ehaimeUed  and  furnished  with 
apophyses  like  ordinary  vertebrse ;  whereas  those  of  the  terminal 
portion  are  not  channelled,  are  almost  smooth,  and  Bcarcely 
resemble  true  vertebrte.  A  tail,  though  not  externally  visible,  is 
really  present  in  man  and  the  anthropomorphous  apes,  and  is 
constructed  on  exactly  the  same  pattern  in  both.  In  the  terminal 
portion  the  vertebrte,  constituting  the  os  coccya:,  are  quite 
rudimentary,  being  much  reduced  ia  size  and  number.  In  the 
basal  portion,  the  vertebrte  are  likewise  few,  are  united  fii'mly 
tegether,  and  are  arrested  in  development;  but  they  have  been 
\  rendered  much  broader  and  flatter  than  the  corresponding 
\  vertebra  in  the  fails  of  other  animals ;  they  constitute  what 
Broca  calls  the  accessory  sacral  vortebrse.  These  are  of  functional 
importance  by  supporting  certain  internal  parts  and  in  other 
ways ;  and  their  modification  is  directly  connected  with  tho  erect 
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or  semi-erect  attitude  of  man  and  the  anthropomorphona  apee. 
This  conclusion  is  the  more  tmatwotthy,  as  Bioca  formerly  held 
a  different  Tiew,  which  he  has  now  ahandoned.  The  modifica- 
tion, therefore,  of  the  liaaal  caudal  yertebrte  in  man  and  the 
higher  apes  may  have  been  effected,  directly  or  indirectly, 
through  natTU'sl  selection. 

But  what  are  we  to  aay  about  the  rudimentary  and  variable 
Tertebrte  of  the  terminal  portion  of  the  tail,  forming  the  os  coixyT.  ? 
A  notion  which  has  often  been,  and  will  no  doubt  again  be 
ridiculed,  namely,  that  friction  baa  had  something  to  do  with 
the  disappearance  of  the  external  portion  of  the  tail,  is  not 
eo  ridiculous  as  it  at  first  appears.  Dr.  Anderson "  states 
that  the  extremely  short  tail  of  Macacus  brunneus  is  formed  of 
elovea  vert«br!B,  inclndii^  the  imbedded  basal  ones.  The- 
extremity  is  tendinous  and  contains  no  vertebrte;  this  is  suc- 
ceeded by  five  rudimentary  ones,  so  minute  that  together  they 
are  only  one  line  and  a  half  in  length,  and  these  are  permanently 
bent  to  one  side  in  the  shape  of  o  hook.  The  free  part  of  tha 
tail,  only  a  Uttlo  above  an  inch  in  length,  includes  only  four  move 
small  Tertebrie.  This  short  tail  is  carried  erect ;  but  about  a 
quarter  of  its  total  length  is  doubled  on  to  itself  to  the  left;  and 
this  terminal  part,  which  includes  the  hook-liie  portion,  serves 
"  to  fill  up  the  interspace  between  the  upper  divei^nt  portion 
"  of  the  callosities ;"  so  that  the  animal  sits  on  it,  and  thus  renders 
it  rough  and  callous.  Dr.  Audersoa  thus  suios  up  Lis  observa- 
tions: "These  facts  seem  to  me  to  ha™  only  one  explanation; 
"  this  tail,  from  its  short  size,  is  in  the  monkey's  way  when  it 
"  sits  down,  and  frequently  becomes  placed  under  the  animal 
"  while  it  is  in  tins  attitude ;  and  from  the  circumstance  tliat  it 
"  does  not  estend  beyond  the  extremity  of  the  ischial  tuberosities 
"  it  seems  as  if  tlie  tail  originally  had  been  bent  round,  by  the 
"  will  of  the  animal,  into  the  interspace  between  the  callosities,  to 
"  escape  being  pressed  between  them  and  the  ground,  and  that 
"  in  time  the  curvature  became  permanent,  fitting  in  of  itself 
"  when  the  oi^n  happens  to  be  sat,  upon."  Under  these  circum- 
stances it  is  not  surprising  that  the  sur^ice  of  the  tail  should 
have  been  roi^hened  and  rendered  callous '  and  Dr.  Murie,'™  who 
carefully  observed  this  species  in  the  Zoolc^cal  Gardens,  as  well 
BS  throe  other  closely  allied  forms  with  shghtly  longer  tails,  says 
that  when  the  animal  eits  down,  the  t&H  "  is  necessarily  thmst 
"  to  one  side  of  the  buttocks ;  and  whether  long  or  short  its  root 
■  is  consequently  liable  to  be  rubbed  or  chafed." 
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h»ve  evidence  that  mutilations  occasioaally  produce  ai!  inhoritod 
effect,"  it  is  notveryimprobable  tliat  inshortrtailedmoiitejB.the 
projecting  part  of  tlie  tail,  being  functionally  useless,  should  after 
many  generations  have  become  rudimentary  and  distorted,  from 
being  COTitinually  rubbed  and  chafed.  We  see  the  projecting  part  in 
this  condition  in  the  Macacits  brunneas,  and  absolutely  abortud  in 
th.6  M.eca.iuiatai  and  in  several  of  the  higher  apes.  Finally,  Uien, 
as  Ikr  a^  we  can  judge,  the  tail  has  disappeared  in  man  and  the 
anthiopomorphoas  apes,  owing  to  the  terminal  portion  having 
been  injured  by  friction  during  a  long  lapse  of  time ;  the  basal 
and  embedded  portion  having  been  reduced  and  modified,  so  as 
to  become  suitable  to  the  erect  or  semi-erect  position. 

I  have  now  endeavoured  to  shew  that  some  of  the  most 
distinctive  characters  of  man  have  in  all  probability  been 
acquired,  either  directly,  or  more  commonly  indirectly,  tlirougb 
natural  selection.  We  should  bear  in  mind  that  modifications 
in  strncture  or  oonsfitution,  which  do  not  serve  to  adapt  an 
organian  to  its  habits  of  life,  to  the  food  which  it  consumes,  or 
passively  to  the  surrounding  conditions,  cannot  have  been  thus 
acquired  We  must  not,  however,  be  too  confident  in  deciding 
what  modifications  are  of  service  to  each  being :  we  should 
remember  how  httle  we  know  about  the  use  of  many  parts,  or 
what  changes  in  the  blood  or  tissues  may  servo  to  fit  an 
organism  for  a  new  climate  or  new  kinds  of  food.  Nor  must  we 
foiget  the  principle  of  correlation,  by  which,  as  Isidore  Geoffroy 
has  shewn  in  the  case  of  man,  many  Btrange  deviations  of 
etructuie  are  tied  together.  Independently  of  correlation,  a 
change  in  one  part  often  leads,  tlirougli  the  increased  or  decreased 
use  of  other  parts,  to  other  changes  of  a  quite  unexpected 
nature.  It  is  also  well  to  reflect  on  such  facts,  as  the  wonderful 
growth  of  galls  on  plants  caused  by  the  poison  of  an  insect,  and 
on  the  remarkable  changes  of  coloiu'  in  the  plumage  of  parrots 
when  fed  on  certain  fishes,  or  inoculated  with  the  poison  of 
toads  ;'^  for  we  can  thus  see  that  the  fluids  of  the  system,  if 
altered  for  some  special  purpose,  might  induce  other  changes. 
We  shonld  especially  boar  in  mind  that  modifications  acquired 

"  lalludBtoDv.ai-Dwn-S&iiard's  inherited  effects  of  mot-inots  liitiug 
observations    on     the     transmitted      off    the   barba   of  their  owa   tail. 
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and  continnally  used  during  past  ages  for  gome  nsoful  purpose, 
would  probably  become  firmly  fised,  and  might  bo  Jong  jnliejited. 

TliTis  a  large  yet  nndefln&i  extension  may  safely  be  giyen  to 
the  direct  and  indirect  results  of  natural  selection;  but  I  now 
admit,  after  reading  the  essay  by  Niigeli  on  plaiite,  and  the 
remarks  by  Tarioua  authors  wiUi  respect  to  animals,  more 
especially  those  recently  made  by  Professor  Broca,  that  in  the 
earlier  editions  of  my '  Origin  of  Species '  I  perhaps  attributed 
too  much  to  the  action  of  natural  selection  or  the  emrrival  ol 
the  fittest.  I  have  altered  the  fifth  edition  of  the  '  Origin '  so  as  to 
confine  my  remarks  to  adaptive  changes  of  stracture ;  but  I  am 
conTinoed,  from  tho  light  gained  during  even  the  last  few  years 
that  very  many  structures  which  now  appear  to  us  useless,  will 
hereafter  he  proved  to  be  useful,  and  wil!  therefore  come  within 
the  Ho^e  of  natural  eeleetion.  Nevertheless,  I  did  not  formerly 
consider  sufficiently  the  existence  of  structures,  which,  as  far  aa 
we  can  at  present  judge,  are  neither  tieneficial  nor  injurious 
and  this  I  believe  to  be  one  of  the  greatest  oversights  as  yet 
detected  in  my  work.  I  may  be  permitted  to  say,  as  some 
excuse,  that  I  had  two  distinct  objects  in  view ;  firstly,  to 
shew  tbat  species  had  not  been  separately  created,  and  seeondiy, 
that  natural  selection  hsd  been  the  chief  agent  of  change, 
though  largely  aided  by  the  inherited  effects  of  habit,  and  slightly 
by  the  direct  action  of  the  surroundiag  conditions.  I  was 
not,  however,  able  to  annni  the  influence  of  my  formet  belief, 
then  almost  uniyersftl,  that  each  speeiiis  had  been  purposely 
created ;  and  this  led  to  my  tacit  assumption  that  every  detail 
of  structure,  excepting  rudiments,  was  of  some  special,  though 
unrecc^msed,  service.  Any  one  with  this  assumption  in  his 
mind  would  naturally  extend  too  for  the  action  of  natural 
selection,  either  durii^  past  or  present  times.  Some  of  those 
who  admit  the  principle  of  evolution,  but  reject  natural  Beleo- 
tion,  seem  to  foj^t,  when  criticising  my  book,  that  I  had  the 
above  two  objects  in  -view ;  hence  if  I  have  erred  in  giving  to 
natural  selection  great  power,  which  I  am  very  far  from 
ftdraittii^,  or  in  having  es^^erated  its  power,  which  is  in  itBOlf 
probable,  I  have  at  least,  as  I  hope,  done  good  service  in  aiding 
to  overthrow  the  d(^ma  of  separate  creations. 

It  is,  as  I  can  now  see,  probable  that  all  organic  beings, 
including  man,  possess  peculiaritiea  of  structure,  which  nei13ier 
are  now,  nor  wore  formerly  of  any  service  to  them,  and  which, 
therefore,  are  of  no  physiological  importance.  We  know  not 
what  produces  the  numberless  slight  differences  between  tho 
individuals  of  each  species,  for  reversion  only  carries  the 
prohloni  a  few  steps  backwards;  but  each  peculiarity  mijst 


yGooc^le 


62  Tfie  Descent  of  Man.  Part  I 

hftve  had  ite  efEciect  caiise.  If  these  canses,  mhatofer  thej 
may  be,  wore  to  act  more  uniformlj  and  energetically  during  a 
lengthened  period  (and  against  this  no  reason  eaji  be  assigned), 
the  result  woald  probalilj  be  not  a  mere  slight  individual 
,  difference,  but  a  well-marked  and  constant  modificatjou,  though 
!  one  of  no  physiological  importance.  Chwiged  etrnctures,  which 
are  in  no  way  beneficial,  cannot  be  kept  uniform  througii  natural 
■,  selection,  thongli  the  injurious  will  be  thus  eliminated.  Uni- 
formity of  character  would,  however,  naturally  follow  from  the 
assumed  uniformity  of  the  exciting  causes,  and  likewise  from 
the  free  intercrossing  of  many  icdivi duals.  During  successive 
periods,  the  same  organism  might  in  this  manner  acquire 
successive  modificatiouB,  which  would  he  transmitted  in  a  nearly 
uniform  state  as  long  as  the  eiciting  causes  remained  the  same 
and  there  was  free  intercrossing.  With  respect  to  the  exciting 
causes  we  can  only  say,  as  wlaen  speaMng  of  so-called  spon- 
taneous Tariations,  that  they  relate  much  more  closely  to  the 
constitution  of  the  varying  oiganism,  than  to  the  nature  of  the 
conditions  to  wliich  it  has  been  si  ' ' 


Conclusion. — In  tiiis  cliapter  we  have  seen  that  as  man  at  the 
present  day  is  liable,  like  every  other  animal,  to  multiform 
individual  differences  or  shght  variations,  so  no  doubt  were  the 
early  pri^enitors  of  man ;  the  variations  being  formerly  induced 
by  Vae  same  general  causes,  and  governed  by  the  same  general 
^^nd  complex  laws  as  at  present.  As  all  animals  tend  to  multiply  ■ 
beyond  their  means  of  subsistence,  so  it  must  have  been  with 
the  progenitors  of  man;  and  this  would  ineyibibly  lead  to  a 
struggle  for  existence  and  to  natural  selection,  the  latter 
process  would  be  greatly  aided  by  the  inherited  effects  of  the 
increased  use  of  parts,  and  these  two  processee  would  incessantly 
react  on  each  other.  It  appears,  also,  as  we  shall  hereafter  seo, 
that  various  nmimportant  characters  have  been  acquired  by  man 
through  sexual  selection.  An  unexplained  residuum  of  change 
must  be  left  to  the  assumed  uniform  action  of  those  unknown 
^encies,  which  occasionally  induce  strongly  marked  and  abrupt 
deviations  of  structure  in  our  domestic  productions. 

Judging  from  the  habits  of  savages  and  of  the  greater  number 
of  the  Quadrumana,  primeval  men,  and  even  their  ape-like 
prt^enitors,  probably  lived  in  soeiety.  With  strictly  social 
animals,  natural  selection  sometimes  acts  on  the  individual, 
through  the  preservation  of  variations  which  are  beneScial  to 
the  commum'ty.  A  community  which  includes  a  large  number 
of  well-endowed  individuals  increases  in  number,  and  is  victo- 
rious over  other  less  favoured  ones;  even  although  each  separate 
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membei^  gains  no  advantage  over  the  others  of  the  saflie  com- 
munity. AseocJat«d  iiiBocts  have  thus  acquired  many  remark- 
able atructnreB,  which  aro  of  httle  or  no  service  to  the  individnal, 
Bnch  as  the  pollen -coUeotii^  apparatus,  or  the  sting  of  the 
worker-bee,  or  the  great  jaws  of  soldier-anta.  "With  the  higher 
Boeial  animals,  I  am  not  aware  that  amy  stracture  has  been 
modified  aolelj  for  the  good  of  the  coramunity,  though  some  are 
of  aecondary  service  to  it  For  instance,  the  horns  of  nuninanis 
and  the  great  canine  teeth  of  baboons  appear  to  have  been 
aw|uired  by  tho  males  as  weapons  for  sexual  strife,  but  they  are 
used  in.  defence  of  the  herd  or  troop.  In  regard  to  certain 
mental  powers  the  case,  as  we  shall  see  in  the  fifth  chapter,  is 
wholly  different ;  for  these  faculties  have  been  chiefly,  or  even 
eiclusively,  gained  for  the  benefit  of  the  corarQimity,  and  the 
indiridnalB  thereof,  have  at  the  same  time  gained  an  advantage 
indirectly. 

It  has  often  been  objected  to  such  views  as  the  foregoing,  that 
man  is  one  of  the  most  helpless  and  defenceless  creatures  in  the 
%vorld;  and  that  during  his  early  and  less  well-developed 
condition  he  would  have  been  still  more  helpless.  The  Duke  of 
Ai^ll,  for  instance,  insists'*  that  "the  human  frame  has 
"  diverged  torn  the  stmoture  of  brutes,  in  the  direction  of 
"  greater  physica!  helplessness  and  weakness.  That  is  to  say,  it 
"  is  a  divergence  which  of  all  others  it  is  most  impossible  to 
"  ascribe  to  mere  natural  seloctjon."  He  adduces  the  naked  and 
unprotected  state  of  the  body,  the  absence  of  great  teeth  or 
clows  for  defence,  the  small  strength  and  speed  of  man,  and  his 
slight  power  of  discovering  food  or  of  avoiding  danger  by  smell. 
To  these  deficiencies  there  might  be  added  one  still  more 
serious,  namely,  that  he  cannot  climb  quickly,  and  so  escape 
from  enemies.  The  loss  of  hair  would  not  have  been  a  gi^at 
injury  to  the  inhabitants  of  a  warm  country.  For  we  know  that  the 
unclothed  Fuegians  can  exist  under  a  wretched  climate.  When 
we  compare  the  defenceless  state  of  man  with  that  of  apes,  wo 
must  remember  that  the  great  canine  teeth  with  which  the  latter 
are  provided,  are  poBBessed  in  their  full  development  by  the  males 
alone, and  are  chiefly  used  by  them  for  fightii^  with  their  rivals; 
yet  the  females,  which  ore  not  thus  provided,  manage  to  surviva. 

In  regard  to  boddy  size  or  strength,  we  do  not  know  whether 
man  is  descended  from  some  small  species,  like  the  chimpanzee, 
or  from  one  as  powerful  as  the  gorflla ;  and,  therefore,  we  cannot 
say  whether  man  has  become  larger  and  stronger,  or  smaliOT 
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and  weaker,  tlian  his  ancestors.  We  eIiouM,  bowcTer,  i  beat  in 
mind  that  an  animal  possessing  great  size,  strength,  and  .ferocity, 
and  which,  hke  the  gorilla,  could  defend  itself  from  all  CnemieB, 
would  not  perhaps  have  become  social;  and  this  would  most 
effectually  have  checked  the  acquirement  of  the  higher^  mental 
qualities,  such  as  eympatliy  and  the  love  of  his  fellows.  Hence  it 
might  have  been  an  immense  advantage  to  man  to  have  sprung 
from  some  comparatively  weak  creature. 

The  small  strength  and  speed  of  man,  his  want  of  natural 
■weapons,  &,c~,  are  more  than  counteibalanced,  firstly,  by  his 
intellectual  powers,  through  which  he  has  formed  for  himself 
■weapons,  tools,  &c.,  though  still  remaining  in  a  barbarous  state, 
and,  secondly,  by  his  Bodal  qiiaJities  which  lead  him  to  give  and 
receive  aid  from  his  fellow-men.  No  oonntry  in  the  world  abonnds 
in  a  greater  degree  with  dangerous  beasts  than  Southern  Africa; 
no  country  presents  more  fearful  physical  hardships  than  the 
Arctic  regions;  yet  one  of  the  puniest  of  races,  that  of  the 
Bushmen,  maintains  itself  in  Southern  Africa,  as  do  the  dwarfed 
Esquimatii  in  the  Aretio  regions.  Theanoostors  of  man  were,  no 
doubt,  inferior  in  intellect,  and  probably  in  social  disposition,  fo 
the  lowest  esisting  savages ;  but  it  is  quite  conceivable  that  they 
might  have  existed,  or  even  flourished,  if  they  had  advanced  iu 
intellect,  whilst  gradually  losing  their  brnte-like  powers,  such 
as  that  of  climbing  trees,  &.C.  Biit  these  ancestors  would  not 
have  been  exposed  to  any  special  danger,  even  if  far  more 
helpless  and  defenceless  thaii  any  esisting  savages,  had  they 
inhabited  some  warm  continent  or  large  island,  such  as 
Anstralia,  New  Guinea,  or  Borneo,  which  is  now  the  home  of  the 
orang.  And  natiiral  selection  arising  from  the  competition  of 
tribe  with  tribe,  in  some  such  lai^  area  as  one  of  these,  together 
with  the  inherited  effects  of  habit,  would,  under  fiivonrable 
conditions,  have  sufficed  to  raise  man  to  bis  presCTit  high  position 
in  tlio  crga^ic  scale. 
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We  have  seen  in  the  last  two  chapters  that  man  hears  in  his 
bodily  strncture  clear  traces  of  his  descent  from  some  lower 
form ;  but  it  may  be  urged  that,  as  man  diffiers  so  greatly  in 
hia  mental  power  from  all  other  animals,  there  must  be  some 
error  in  this  conclusion.  No  douht  the  difference  in  this 
respect  is  enormous,  even  if  we  compare  the  mind  of  one  of  the 
lowest  savages,  who  has  no  words  to  express  any  number  higher 
than  four,  and  who  uses  hardly  any  abstract  terms  for  common 
objects  or  for  the  affections,'  with  that  of  the  most  highly 
organised  ape.  The  difference  would,  no  donht,  still  remain 
immense,  even  if  one  of  the  higher  apes  had  been  improved  or 
ciTiIised  as,  much  as  adog  has  been  in  comparison  with  its 
parent-form,  the  wolf  or  jackal.  The  Fuegians  rank  amongst 
the  lowest  barbarians;  but  1  was  continually  stmtk  with 
surprise  how  closely  the  three  natives  on  board  H.M.S.  "  Beagle," 
who  had  lived  some  years  in  England,  and  could  talk  a  little 
English,  resembled  us  in  disposition  aad  in  most  of  our  mental 
faculties.  If  no  oi^nic  being  excepting  man  had  possessed  aay 
mental  power,  or  if  his  powers  had  been  of  a  wholly  different 
natui'e.from  those  of  the  lower  animals,  then  we  should  nevei 
have  been  able  to  convince  ourselves  that  our  high  facnlties 
had  been  gradually  developed.  But  it  can  be  shewn  that  there 
is  no  fimdfljnental  difference  of  this  kind.  Wo  must  also  admit 
that  there  is  a  much  wider  interval  in  mental  power  between 
one  of  the  lowest  fishes,  as  a  lamprey  or  iaiicelet,  and  one  of  the 
higher  apes,  than  between  an  ape  and  man ;  yet  this  interval 
is  filled  up  by  numberless  gradations. 

Nor  is  the  difference  slight  in  moral  disposition  between  a 
barbarian,  such  as  the  man  described  by  the  old  navigator 
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I    Bjron,  who  dashed  bis  child  aa  the  rocks  for  dropping  a  basket 
.    of  sea-iirohinB,  and  a  Howard  or  Clarkson ;   aod  in  infollect, 
;    butween  a  savage  who  iises  hardly  any  abstract  terms,  and  a 
)    Newtoa  or  Shakspoare,     BifCetenees  of  this  kind  between  the 
highest  men  of  the  highest  races  and  the  lowest  savages,  are 
1    connected  by  the  finest  gradations.     Therefore  it  is  possible  that 
■  they  might  pass  and  be  developed  into  each  otiier. 
1       My  object  in  this  chapter  is  to  shew  that  there  is  no  fnnda- 
1  mental  difference  between  man  and  the  higher  mammals  in  their 
1  mental  faculties.    Each  division  of  the  subject  might  have  tieen 
extended  into  a  separate  essay,  but  must  here  be  treated  briefly. 
As  no  classiScation  of  the  mental  powers  has  been  nniTersally 
accepted,  I  shail  arrange  my  remarks  in  the  order  most  con- 
venient for  my  purpose ;  and  will  select  those  facts  which  have 
struck  me  most,  with  the  hope  that  they  may  produce  some 
effect  on  the  reader. 

With  respect  to  animals  very  low  in  the  scale,  I  shall  give 
some  additional  facts  under  Sexual  Selection,  shewing  that  their 
mental  xwwers  are  much  higher  than  might  have  been  expected. 
The  Tariability  of  the  faeultiea  in  the  individuals  of  the  same 
species  is  an  important  point  for  us,  and  some  few  illustrations 
will  here  be  given.  But  it  would  be  superfluous  to  enter  into 
many  details  on  this  head,  tor  I  have  found  on  freqnent  enquiry, 
that  it  is  the  unanimous  opinion  of  all  those  who  have  long 
attended  to  animals  of  many  kinds,  including  birds,  that  the 
individuals  differ  greatly  in  every  mental  characteristic.  In 
what  manner  the  mental  powers  were  first  developed  in  the 
lowest  oi^anisms,  is  as  hopeless  an  enquiry  as  how  life  itself 
first  originated.  These  are  problems  for  the  distant  future,  if 
they  are  ever  to  l>e  solved  by  man. 

fundamental  intuitions  must  be  the  same.  Man  has  also  some 
few  instincts  in  common,  as  that  of  self-preservation,  sexual  love, 
the  love  of  the  mother  for  her  new-born  offepriag,  the  desire 
possessed  by  the  latter  to  suck,  and  so  forth.  But  man,  perhaps, 
has  somewhat  fewer  instincts  than  those  possessed  by  the 
animals  which  come  next  to  him  in  the  series.  The  orang  in 
r  the  Eastern  islands,  and  the  chimpanzee  in  Africa,  build  plat- 
I  forma  on  which  they  sleep ;  and,  as  both  species  follow  the  same 
\  habit,  it  might  be  ai^ed  that  this  was  due  to  instinct,  but  wo 
]  cannot  fei.1  sure  that  it  is  not  the  result  of  both  animals  having 
j  similar  want"?,  and  possessing  similar  powers  of  reasoning. 
These  apes,  as  we  may  assume,  avoid  the  many  poisonoiis  fruits 
of  tie  tropics,  and  man  has  no  such  knowledge ;  but  ofl  our 
d<ime6tic  animals,  when  taken  to  foreign  lands,  and  whun  first 
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turned  out  m  tlio  spring,  often  eat  poisonous  licrbs,  which  tliey 
afterwards  avoid,  we  cannot  feel  sure  that  the  apes  do  not  learn 
from  theii  otto  experience  or  from  that  of  their  parents  what 
fruits  to  select.  It  is,  however,  certain,  as  we  shall  presently  so«, 
that  apes  havo  an  instinctive  dread  of  serpents,  and  probably  t/i 
other  dangerous  animals.  --^ 

The  fewness  and  the  comparativo  simplicity  of  the  instincts  in 
the  higher  animals  are  remarkable  in  contrast  with  those  of  the 
lower  animals.  Cuvier  maintained  that  instdnct  and  intelligence 
stand  in  an  inverse  ratio  to  each  other ;  and  some  have  thonght 
that  the  intellectual  faculties  of  the  higher  animals  have  been 
gradually  developed  from  their  instincts.  But  Fouchet,  in  an 
interesting  essay,'  has  shewn  that  no  such  inverse  ratio  really 
exists.  Those  insects  which  possess  the  most  wondeiful  instincts 
are  certainly  the  most  intelligent.  In  the  vertebrate  series,  the 
least  intelligent  members,  namely  fishes  and  amphibians,  do  not 
possess  complex  instincts ;  and  amongst  mammals  the  animal 
most  remarkable  for  its  instincts,  namely  the  beaver,  is  highly 
intelh'gent,  as  will  be  admitted  by  every  one  who  has  read  Mr. 
Morgan's  excellent  work.' 

Although  the  first  dawnings  of  intelligence,  according  to  Mr. 
Herbert  Spencer,'  have  been  developed  through  the  multipiiea- 
tion  and  co-ordination  of  reflex  actions,  and  althongh  many  of 
the  simpler  instincts  graduate  into  reflex  actions,  and  can  hardly 
be  distinguished  from  them,  as  in  the  case  of  young  animal)' 
sucking,  yet  the  more  complex  instincts  seem  to  have  originatea 
independently  of  intelligence.  I  am,  however,  very  far  from 
wishing  to  deny  that  instinctive  actions  may  lose  their  fixed  and 
untaught  character,  and  be  replaced  by  others  performed  by  the 
aid  of  the  free  will.  On  the  other  hand,  some  intelligent  actions, 
after  being  performed  during  several  generations,  become  con- 
verted into  instincts  and  are  inherited,  as  when  birds  on  oceanic 
islands  leom  to  avoid  man.  These  actions  may  then  be  said 
to  be  degraded  in  character,  for  they  are  no  longer  performed 
through  reason  or  from  experience.  But  the  greater  number  of 
the  more  complex  instincts  appear  to  have  been  gained  in  a 
wholly  different  manner,  through  the  natural  selection  of  varia- 
tions of  simpler  instinctive  actions.  Such  variations  appear  to 
arise  from  the  same  unknown  causes  acting  on  tJie  cerebral 
oiganisatioB,  which  induce  slight  variations  or  individual  dif- 
ferences in  other  parts  of  the  body;  and  these  variations,  owing 
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to  our  ignorance,  are  often  said  to  arise  spontaneously.  We  ran, 
I  think,  come  to  no  otiier  conclusion  with  respect  to  the  origin  of 
the  mote  complex  instincts,  when  we  reflect  on  the  matvelloua 
instincts  of  sterile  workei-ants  and  bees,  which  leave  no  off- 
Epiing  to  inherit  the  elfects  of  experience  and  of  modified  hahits. 

Although,  as  wo  Icara  from  the  ahoTe-mentioned  insects  and 
the  heayer,  a  high  degree  of  inteUigenee  is  cei'tainlj  compatible 
with  complex  instiucts,  and  although  ooUnns,  at  first  learnt 
voluntarily  can  soon  through  habit  he  perfonned  with  the 
quickness  and  certainty  of  a  reflex  action,  jet  it  is  not  improbable 
that  there  is  a  certain  amount  of  interference  between  the 
development  of  free  intelligence  and  of  instinct, — which  latter 
implies  some  inherited  modification  of  the  brain.  Little  is 
known  about  the  functions  of  the  brain,  but  we  can  perceive 
that  as  the  intellectual  powers  become  biglily  developed,  the 
various  parts  of  the  brain  must  be  connected  by  very  intricate 
channels  of  the  freest  intercommunication ;  and  as  a  conse- 
quence, each  separate  part  would  perhaps  tend  to  be  less  well  fitted 
to  answer  to  particular  sensations  or  associations  in  a  definite 
and  inherited — that  is  instinctive^  manner.  There  seems  even 
to  exist  some  relation  between  a  low  degree  of  intelligence  and  a 
strong  tendency  to  the  formation  of  fixed,  though  not  ichorited 
habits ;  for  as  ft  sagacious  physician  remarked  to  me,  persona 
who  are  slightly  imbecile  tend  to  act  in  everything  by  routine 
or  habit ;  and  they  are  rendered  much  happier  if  this  is  en- 
couraged. 

I  have  thought  this  digression  worth  giving,  because  we  may 
easily  underrate  the  mental  powers  of  the  higher  animals,  and 
especially  of  man,  when  we  compare  their  actions  founded  on  the 
memory  of  past  events,  on  foresight,  reason,  and  imagination, 
with  exactly  similar  actions  instinctively  performed  by  the  lower 
animals ;  in  this  latter  case  the  capacity  of  performing  such 
actions  has  been  gained,  step  by  step,  through  the  variability  of 
the  mental  organs  and  natural  selection,  without  any  o 
intelligence  on  the  part  of  the  animal  during  each  s 
generation.  No  doubt,  as  Mr.  Wallace  has  argued,'  much  of  the 
intelligent  work  done  by  man  is  due  to  imitation  and  net  to 
reason;  but  there  is  this  great  difference  between  his  actions 
and  many  of  those  performed  by  the  lower  animals,  namely,  that 
man  cannot,  on  his  first  trial,  make,  for  instance,  a  stone  hatchet 
or  a  canoe,  through  his  power  of  imitation.  He  has  to  learn  his 
work  by  practice ;  a  beaver,  on  the  other  hand,  can  make  its 
dam  or  canal,  and  a  bird  its  neet,  as.  well,  or  nearly  as  well,  and 
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a  spider  its  wonderful  web,  quite  as  well,"  the  first  time  it  tries 
as  when  old  and  esperienced. 
,  To  return  to  our  immediaifl  subject :  fho  lower  animals,  lika 
man,  manifeBtly  feel  pleasure  and  pain,  happiness  and  misery. 
Happiness  is  never  better  exhibited  than  by  young  animals,  such 
as  puppies,  kittens,  lambs,  &c.,  when  playing  together,  like  onr 
own  childreiL  Even  insects  play  together,  as  has  been  described 
by  that  excellent  observer,  P.  Hnbei,'  who  saw  ants  chasing  and 
pretending  to  bite  each  other,  like  so  many  puppies, 

Tho  fact  that  the  lower  animals  are  excited  by  the  Kanio 
emotions  as  ourseWes  is  so  well  established,  that  it  will  not  ba 
necessary  to  weary  the  reader  by  many  details.  Terror  acts  in 
tho  same  manner  on  them  as  on  us,  causing  the  muscles  to 
tremble,  the  heart  to  palpitate,  tho  sphincters  to  bo  relaxed,  and 
the  hair  to  stand  on  end.  Suspicion,  the  offspring  of  fear,  is 
eminently  characteristic  of  most  wild  animals.  It  is,  I  think, 
impossible  to  read  the  account  given  by  Sir  E,  Tennent,  of  the 
behaviour  of  the  female  elephants,  used  as  decoys,  without 
admitting  that  they  intentionally  practise  deceit,  and  well  know 
what  they  are  about  Courage  and  timidiiy  are  estremely 
variable  qualities  in  tho  individuals  of  the  same  species,  as  is 
plainly  seen  in  ourdi^.  Some  dogs  and  horses  are  ill-tempered, 
and  easily  turn  sulky;  others  aro  good-tempered;  and  these 
qualities  are  certainly  inherited.  Every  one  knows  how  liable 
animals  are  to  furious  rage,  and  how  plainly  they  show  it. 
Many,  and  probably  true,  anecdotes  have  been  published  on  the 
long-delayed  and  artful  revenge  of  various  animals.  The 
accurate  Bcngger,  and  Brehm '  state  that  the  American  and 
African  monkeys  which  they  kept  tame,  certainly  revenged 
themselves.  Sir  Andrew  Smith,  a  zoologist  whose  scrupulona 
occnracy  was  known  to  many  persons,  told  me  the  following 
story  of  which  he  was  himself  an  eye-witness ;  at  the  Capo 
of  Good  Hope  an  ofBcer  had  often  plagued  a  certain  baboon, 
and  the  animal,  seeing  him  approaching  one  Sunday  for 
parade,  poured  water  into  a  hole  and  hastily  made  some  thick 
rowd,  which  he  skilfully  dashed  over  tho  officer  as  he  passed 
by,  to  the  amusement  of  mony  bystanders.  For  long  after- 
wards the  baboon  rejoiced  and  triiunphcd  whenever  he  saw  his 
victim, 

■  For    the     evidrnce    on    this  '  All    the    rollowiog   etatementii, 

kaad,  see  Mr.  J.  Traherne  Mog-  given  on  the  authority  of  these  two 
gridge'a  most  inlorestiais:  wnrk.  ii;ituraliatB,Bre  Isken  fram  Rengger's 
■  HarTestlng  Ants  and  Trop-docr  'Naturgcsch.  der  Siugethie™  voo 
Vle".'1873,p.  12B,  128.  Panif  nay,' 1830,  s.  41-57,  aud  (rt>a 
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Voannis/  1810,  p.  173. 
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Tho  iove  o[  a  dc^  for  hi<i  master  i  notorous  ns  an  clJ 
writer  quaintly  says  °  A  dog  is  the  oiily  tiling  on  this  earth 
"  that  lUYS  you  more  thin  he  lu^a  himself 

In  the  agony  of  death  a  dog  his  been  known  to  taross 
his  master,  and  every  one  has  heard  of  the  dog  sTifferint' 
under  Tivisection,  who  1  eked  the  hand  ot  tho  operator  this 
man,  unless  the  operation  was  fully  juitificd  by  aa  imrcTfce 
of  our  knowledge,  or  imless  he  hail  a  heart  of  etone  mnst  haye 
ffilt  romorse  to  the  last  hoar  of  his  lift 

Ab  Whewell '"  has  ■well  asked  «  ho  that  rtxds  the  touching 
"  instaneoB  of  maternal  affection  related  so  often  of  the  women  ot 
"  all  nations,  and  of  the  females  of  all  animals,  can  douht  that  the 
"  principle  of  action  is  the  same  in  the  two  cases  ?  "  We  see  mater- 
nal aBection  exhibited  in  the  most  trifling  details ;  thus  Rengger 
obserred  an  American  monkey  (a  Cebus)  carefully  driving  away 
the  files  which  plagued  her  infant;  and  Duvaucel  saw  a 
llylobdies  washing  the  faces  of  her  young  ones  in  a  stream.  So 
intense  is  the  grief  of  female  monkeys  for  the  loss  of  their 
young,  that  it  invariably  caused  the  death  of  certain  kinds  kept 
under  conSnement  by  Brehm  in  N.  Africa.  Orphan  monkejs 
were  always  adopted  and  carefully  guarded  by  the  other  monkejs, 
both  males  and  females.  One  female  baboon  had  so  capacious 
a  heart  that  she  not  only  adopted  young  monkeys  of  other 
species,  but  stole  young  dogs  and  cats,  whieh  she  eontjmially 
carried  about.  Her  kindness,  however,  did  not  go  so  far  aa  t« 
share  her  food  with  her  adopted  oSspring,  at  which  Brehm  was 
surprised,  as  his  monkeys  always  divided  everything  quita 
fairly  with  their  own  young  ones.  An  adopted  kitten  scratched 
this  affectionate  baboon,  who  certainly  had  a  fine  intellect,  for 
she  was  much  astonished  at  being  scratched,  and  immediately 
examined  the  kitten's  feet,  and  without  more  ado  bit  off  the 
claws."  In  the  Zoological  Gardens,  I  heard  from  the  keeper 
that  an  old  baboon  ((?.  c'racnw)  had  adopted  a  Ehesua  monkey; 
but  when  a  young  drill  and  mandrill  were  placed  in  the  cage, 
she  seemed  to  perceive  that  these  monkeys,  though  distinct 
species,  were  her  nearer  relatives,  for  she  at  once  rejected  the 
Ehesus  and  adopted  both  of  them.  The  young  Ehesus,  as  I  saw, 
was  greatly  discontented  at  being  thus  rejected,  and  it  would, 
like  aimughtycbild,annoyandattack  the  young  drill  and  mandrill 


ited  bj  Dr.  Lander  Lindsay, 

72),  disputes  the  possibi 

lity  of  thi 

Physiology  of  Mind  in  the 

act  as  described  by  Brel 

im,  lor  th 

Lnimals;"  Journal  of  Mental 

.:,lte     of    discrediting 

my     wori 

,'  April  1871,  p.  33. 

Therefore  I  tried,  and  fo 

und  that 

aidgewater  Treatise,'  p.  263. 

could   readily  eeiie  wit 

orinv,  without  any  grounds 

teeth  the   sharp  little  i 

iinm    of 

erlj  Ilcview.'  July  38J1,  p. 

kitten  neavly  five  weeks 

old. 

yGooc^le 


Chaf,  in.  Mental  Powers.  71 

wheneyer  it  could  do  so  with  safety ;  this  conduct  esciting  groat 
indignation  in  the  old  baboon.  Monlejs  will  also,  accordicg  to 
Erehm,  defend  their  master  when  atlaeted  by  anyone,  as  well  as 
dogs  to  whom  they  are  attached,  from  the  attacks  of  other  dogs. 
But  we  here  trench  on  tiie  subjects  of  sympathy  and  fidelity,  to 
which  I  shall  recur.  Some  of  Crehm's  monkeys  took  much 
delight  in  teasing  a  certain  old  dog  whom  they  disliked,  as 
well  as  other  animals,  in  various  ingenious  waju 

Most  of  Ihe  more  complex  emotions  are  common  to  the 
higher  animals  and  onrselves.  Every  one  has  seen  how  jealous 
a  dog  is  of  his  master's  affeotjon,  if  lavished  on  any  other 
creature ;  and  I  have  observed  the  same  fact  with  monkeys. 
This  shews  that  animals  not  only  love,  but  have  desire  to  be 
loved.  Animals  manifestly  feel  emulation.  They  love  appro- 
bation or  praise;  and  a  dog  carrying  a  basket  for  his  master 
eihibits  in  a  high  degree  self-complacency  or  pride.  There  can, 
I  think,  be  no  doubt  that  a  dog  feels  shame,  as  distinct  from 
fear,  and  something  very  like  modesty  when  begging  too  often 
'.ys  food.  A  great  dog  scorns  the  snarling  of  a  little  dog,  and 
this  may  be  called  magnanimity.  Several  observers  have  stated 
that  monkeys  certainly  dislike  being  laughed  at;  end  they 
sometimes  invent  imaginary  offences.  In  the  Zoological  Gardens 
I  saw  a  baboon  who  always  got  into  a  fimous  rage  when  his 
keeper  took  out  a  letter  or  book  and  read  it  aloud  to  him ;  and 
his  rage  was  so  violent  that,  as  I  witnessed  on  one  occasion,  ho 
bit  his  own  leg  till  the  biood  fiowed.  Dogs  show  what  may  be 
fairly  called  a  sense  of  humour,  as  distinct  from  mere  play;  if 
a  bit  of  stick  or  other  such  object  be  thrown  t«  one,  he  will  often 
carry  it  away  for  a  short  distance;  and  then  squatting  down 
with  it  on  the  ground  close  before  him,  will  wait  until  his 
master  comes  quite  close  to  take  it  away.  The  dog  will  then 
seize  it  andmsh  away  in  triumph,  repeatii^  the  same  manceuvro, 
and  evidently  enjoying  the  practical  joke. 

We  will  now  turn  to  the  more  intellectual  emotions  and 
faculties,  which  are  very  important,  as  forming  the  basis  for  the 
development  of  the  higher  mental  powers.  Animals  manifestly 
enjoy  excitement,  and  suffer  from  ennui,  as  may  be  seen  with 
'  dogs,  and,  according  to  Eengger,  with  monkeys.  All  animals 
feel  WondeT,  and  many  exhibit  Curiosity.  They  sometimes 
suffer  from  this  latter  quality,  es  when  the  hunter  plays  antics 
and  thus  attracts  them ;  I  have  witnessed  this  with  deer,  and  so 
it  is  with  the  wary  chamois,  and  with  some  kinds  of  wild-ducks. 
Brehro  gives  a  curious  accoimt  of  the  instinctive  dread,  which 
his  monkeys  eshibited,  for  snakes;  but  their  curiosity  was 
CO  great  that  they  could  not  desist  from  nccasionally  satiatii^ 
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their  horror  in  a  most  human  BjsMon,  by  lifting  up  the  fid  of  tiie 
bos  in  which,  the  sniikes  ivei'o  kept  I  was  so  much  surprised  at 
his  accotuit,  that  I  took  a  stuffed  and  coi!ed-up  snake  into  the 
montej-houise  at  the  Zoologies]  Gardens,  and  the  excitement 
thus  caused  was  one  of  the  most  curious  spectacles  which  I  eyer 
beheld.  Three  species  of  Cercopitheous  were  the  most  alarmed ; 
they  dashed  about  their  cages,  and  uttered  sharp  signal  cries  of 
danger,  which,  were  Trnderstood  by  the  other  monkeys,  A  few 
young  monkeys  and  one  old  Anubis  baboon  alone  took  no  notice 
of  the  snaka  I  then  placed  the  stuffed  specimen  on  tho  ground 
in  one  of  the  larger  compartmcnta.  After  a  timeall  the  monkeys 
collected  round  it  in  a  lai^  circle,  and  staring  intently, 
presented  a  most  ludicrous  appearance.  They  became  extremely 
nervous;  so  that  when  a  wooden  ball,  with  which  they  wore 
familiar  as  a  plaything,  was  accidentally  moved  in  the  straw, 
under  which  it  was  partly  hidden,  they  all  instantly  started 
away.  These  monkeys  behaved  very  differently  when  a  dead 
fish,  a  mouse,"  a  living  turtle,  and  other  new  objects  were  placed 
in  their  cages ;  for  though  at  first  fr^htened,  they  soon 
approached,  handled  and  examined  them.  I  then  placed  a  live 
snake  in  a  paper  bag,  with  the  mouth  loosely  closed,  in  one  of 
the  larger  compartments.  One  of  the  monkeys  immediately 
approached,  cautiously  opened  the  bag  a  httle,  peeped  in,  and 
instantly  dashed  away.  Then  I  witnessed  what  Brehm  has 
described,  for  monkey  after  monkey,  with  head  raised  high  and 
turned  on  one  side,  could  not  resist  taking  a  momentary  peep 
into  the  upright  bag,  at  the  dreaifnl  object  lying  quietly  at  the 
bottom.  It  would  almost  appear  as  if  monkeys  had  some 
notion  of  zoological  affinities,  for  those  kept  by  Brehm  exhibited 
a  strange,  though  mistaken,  instinctive  dread  of  innocent  lizards 
and  frogs.  An  orang,  also,  has  been  kno(vn  to  be  much  alarmed 
at  the  first  s^ht  of  a  turtle." 

The  principle  of  Irrdiaivm  is  strong  in  man,  and  especially,  as 
I  have  myself  observed,  with  savages.  In  certain  morbid  states 
of  the  brain  this  tendency  is  exaggerated  to  an  extraordinary 
degree ;  some  hemiplegic  patients  and  others,  at  the  commence- 
ment of  inflammatory  softening  of  the  brain,  unconsciously 
imitate  every  word  which  is  uttered,  whether  in  their  own  or  in 
a  foreign  language,  and  every  gesture  or  action  which  is  per- 
formed near  them."     Desor"  has  remarked  that  no  animal 
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Toluntarily  imitates  an  action  perToimcil  by  man,  until  in  the 
msceuding  scale  we  come  to  monkeys,  wtjcli  are  well  known  to 
lie  ridiculous  mockers.  Animals,  howsTer,  sometimes  imitate 
each,  other's  actions :  thus  two  species  of  wolves,  which  had  been 
reared  by  dc^s,  learned  to  bark,  as  does  sometimes  the  jackal," 
but  whether  this  can  be  called  Tolnnlary  imitation  is  another 
question.  Birds  imitate  the  songs  of  their  parents,  and  some- 
times of  other  birds;  and  parrots  aro  notorious  imitators  of  any 
BOoad  which  they  often  hear.  Bureau  de  la  Malle  gives  an 
account "  of  a  dog  reared  by  a  cat,  who  learnt  to  imitate  the 
wsU-known  action  of  a  cat  licking  her  paws,  and  thus  washing 
her  ears  and  ftice;  this  was  also  witnessed  by  the  celebrated 
naturalist  Audouin,  I  have  received  several  confirmatory  ac- 
counts ;  in  one  of  these,  a  dog  had  not  been  suckled  by  a  cot, 
but  had  been  brought  up  with  one,  togetter  with  kittens,  and 
had  thus  acquired  the  above  habit,  which  he  ever  afterwards 
practised  during  his  life  of  thirteen  years.  Bureau  de  la  Malle's 
dog  likewise  learnt  from  the  kittens  to  play  with  a  t>all  by  roll- 
ing it  about  with  his  fore  paws,  and  springing  on  it,  A  corre- 
spondent assures  mo  that  a  cat  in  his  house  used  to  put  her  paws 
into  jugs  of  milk  having  too  narrow  a  mouth  for  her  head.  A 
kitten  of  this  eat  soon  learned  the  same  trick,  and  practised  it 
ever  afterwards,  whenever  there  was  an  opportunity. 

The  parents  of  many  animals,  trusting  to  the  principle  of 
imitation  in  their  young,  and  more  especially  to  their  instinctive 
or  inherited  tendencies,  may  be  said  to  educate  them.  We  see 
this  when  a  cat  brings  a  live  moose  to  her  kittens ;  and  Bureau 
de  la  Malle  has  given  a  curious  account  (in  the  paper  above 
quoted)  of  his  observations  on  hawks  which  taught  their  young 
dcsterity,  as  well  as  judgment  of  distances,  by  iirst  dropping 
through  the  air  dead  mice  and  sparrows,  which  the  young 
generally  failed  to  catoh,  and  then  bringing  them  live  birds 
and  letttGg  them  loose. 

Hardly  any  faculty  is  more  important  for  the  intellectual 
progress  of  man  than  Attention.  Animals  clearly  manifest  this 
power,  as  when  a  cat  watches  by  a  hole  and  prepares  to  spring 
on  its  prey.  Wild  animals  sometimes  become  so  absorbed  when 
thus  engaged,  that  they  may  be  easily  approached,  Mr.  Bajtifett 
has  given  me  a  curions  proof  how  variable  this  faculty  is  in 
monkeys.  A  man.  who  trains  monkeys  to  act  in  plays,  used  to 
purchase  common  kinds  from  the  Zoolt^cal  Society  at  the  pric« 
of  five  pounds  for  each  ;  but  he  offered  to  give  double  the  price, 

"  'The  Variation  of  Animals  sul  "  'Annilea    d-s    Si-.    Snt.'   <Ul 

Plants  undrr  Domesticatkn,'  vol.  i.      Soriw),  turn,  iiii  p.  397. 


yGooc^le 


74  "^lie  Descent  of  Man  Tabt  I. 


if  lia  miglit  keep  ttree  or  four  of  them  for  a  few  days,  in  order 
to  select  one.  WLen  asked  how  he  could  possibly  leani  so  soon, 
whetter  a  particular  monkey  would  turn  out  a  good  actor,  he 
answered  that  it  all  depended  on  their  power  of  attention.  If, 
when  he  was  talking  and  explaining  anything  to  a  monkey,  its 
attention  was  easily  distracted,  as  by  a  fly  on  the  wall  or  other 
ti'ifling  ohject,  the  case  was  hopeless.  If  he  tried  by  pimishment 
to  make  an  inattentive  monkey  act,  it  turned  eulky.  On  the 
other  hand,  a  monkey  which  carefully  attended  to  him  could 
always  be  trained. 

It  is  almost  superfluous  to  state  that  animals  have  excellent 
Memories  for  persona  and  places.  A  baboon  at  the  Capo  of  Good 
Hope,  as  I  have  been  informed  by  Sir  Andrew  Smith,  rocognJecd 
him  with  joy  after  an  absence  of  nine  months.  1  had  a  dog  who 
\va&  savage  and  averse  to  ail  strangers,  and  1  purposely  tried  his 
memory  after  an  absence  of  five  years  and  two  days.  I  went 
Dear  the  stable  where  he  lived,  and  shouted  to  him  in  my  old 
manner;  ho  shewed  no  joy,  hut  instantly  followed  me  out  walk- 
ing, and  obeyed  me,  exactly  as  if  I  had  parted  with  him  only 
lialf  an  bour  before.  A  trainof  old  associations, dormant  during 
live  years,  had  thus  been  instantaneously  awakened  in  his  mind. 
Even  ants,  as  P.  Huber"  has  clearly  shewn,  recognised  their 
fellow-ants  belonging  to  the  same  community  after  a  separation 
of  four  months.  Animals  can  certainly  by  some  means  judge  of 
the  intervals  of  time  between  recurrent  events. 

The  Imagination  is  one  of  the  highest  prerogatives  of  man. 
By  this  faculty  he  unites  former  images  and  ideas,  independently . 
of  the  will,  and  thus  creates  brilliant  and  novel  I'esults.  A  poet, 
as  Jean  Paul  Eicbter  remarks,"  "  who  must  reflect  whether  h6 
"shall  make  a  character  say  yes  or  no— to  the  devil  with  him; 
"  he  is  only  a  stupid  corpse."  Dreamii^  gives  us  the  best  notion 
of  this  power ;  as  Jean  Paul  again  says,  "  The  dream  is  an  in- 
"  voluntary  art  of  poetry."  The  value  of  the  products  of  our 
imagination  deiien»is  of  course  on  the  number,  accuracy,  and 
clearness  of  our  impressions,  on  our  judgment  and  taste  in 
selecting  or  rejecting  tho  involuntary  combinations,  and  to  a 
certain  extent  on  our  power  of  voluntarily  combining  them.  As 
dogs,  cats,  horses,  and  probably  all  the  higher  animals,  even 
birds™  have  vivid  dreams,  and  this  is  shewn  by  their  movements 
and  the  sounds  uttered,  we  must  admit  that  they  possess  some 
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ftowet  of  iroagination.  There  must  bo  somotliing  special,  wliich 
tausesdogstohowlintheniglit,  and  especially  duringmooDlight, 
jn  that  remarkable  and  melancholj  manner  called  baying. 
All  di^s  do  not  do  so ;  and,  according  to  HouKeau,"  they  do  not 
then  look  at  the  moon,  but  at  some  fised  point  near  the  horizon. 
Honzean  thinks  that  their  imaginations  are  disturbed  by  the 
TBgTie  ontlinea  of  the  Eurroundicg  objects,  and  conjiire  up  before 
tliem  fantastic  images:  if  this  be  so,  their  feelings  may  almost 
be  called  Buperstitlous. 

Of  all  the  faculties  of  the  human  mind,  it  will,  I  presume,  be 
admitted  that  Reanon  stands  at  the  stmimit.  Only  a  few  persons 
now  dispnte  that  animals  possess  some  power  of  reasoning. 
Animals  may  constantly  be  seen  to  pause,  deliberate,  and  resolve. 
It  is  a  Bignificant  fact,  that  the  more  the  habits  of  any  particular 
animal  are  studied  by  a  naturalist,  the  more  he  attributes  to 
reason  and  the  less  to  unleaint  instincts.'^  In  future  chapters 
we  shall  see  that  some  animals  extremely  low  in  the  scale  appar- 
ently display  a  certain  amount  of  reason.  No  doubt  it  is  often 
difScult  to  distinguish  between  the  power  of  reason  and  that  of 
instinct.  For  instance,  Br.  Hayes,  in  his  work  on  'The  Open 
Polar  Sea,'  repeatedly  remarks  that  his  dogs,  instead  of  continu- 
ing to  draw  the  sledges  in  a  compact  body,  diverged  and  separ- 
ated when  they  came  to  thin  ice,  so  that  their  weight  might  be 
more  evenly  distributed.  Thia  was  often  the  first  warning 
which  the  traTellers  received  that  the  ice  was  becoming  thin  and 
dangerous.  Now,  did  the  dogs  act  thus  from  the  experience  of 
each  indiyidual,  or  from  the  example  of  the  older  and  wiser  dogs, 
or  from  an  inherited  habit,  that  is  from  instinct?  This  instincti 
may  possibly  have  arisen  since  the  time,  long  ago,  when  dogs 
were  first  employed  by  the  natives  in  drawing  their  sledges;  or 
the  Arctic  wolves,  the  parent-stock  of  the  Esquimau!  dog,  may 
have  acquired  an  instinct,  impelhng  tliem  not  t^  attack  their 
prey  in  a  dose  pack,  when  on  thin  ice. 

We  can  only  Judge  by  the  circumstances  imder  which  actions 
are  performed,  whether  they  are  due  to  instinct,  or  to  reason,  or 
to  the  mere  association  of  ideas:  this  latter  principle,  however, 
is  intimateiy  connected  with  reason.  A  curious  case  has  been 
given  by  Prof.  MSbius,''  of  a  pike,  separated  by  a  plate  of  glass 
from  an  adjoining  aquarium  stocjced  with  fish,  and  who  often 
dashed  himself  with  such  violence  against  the  glass  in  trying  to 
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eateh  the  other  fishes,  that  he  was  sometimes  completely 
Btuanod.  The  pike  went  on  tima  for  three  mouths;  but  at  last 
learnt  contion,  and  ceased  t«  do  so.  The  plate  of  glass  was  then 
removed,  bat  the  pike  would  not  attack  the^e  particiilar  fishes, 
though  he  would  devour  others  whicli  were  afterwards  intro- 
duced ;  BO  strongly  waa  the  i Jta  of  a  Tiolent  shock  associated 
in  hia  feeble  mind  with  the  attempt  on  his  former  neighbours. 
If  a  savage,  who  had  ne^er  seen  a  largo  plate-glass  window, 
were  to  dash  himself  even  once  af;amst  it  he  would  for  a  long 
time  afterwards  associate  a  shock  with  a  window-frame;  but 
very  differently  from  the  pike,  he  nould  protiably  reflect  on  the 
nature  of  the  impediment,  and  be  cautious  under  anali^oua 
circumstances.  Now  with  monkojs,  lis  we  shall  presently  see,  a 
pajnful  or  merely  a  disagreeable  impression,  from  aa  action  onco 
performed,  is  sometimes  sufficient  to  prevent  the  animal  from 
repeating  it.  If  we  attribute  this  difference  between  the  monkey 
and  the  pike  solely  to  the  association  of  ideas  being  bo  mueJi 
stronger  and  more  persistent  in  the  one  than  the  other,  though 
the  pike  often  received  much  ite  more  severe  injury,  can  we 
maintain  in  the  case  of  man  that  a  similar  difference  implies  the 
possession  of  a  fundamentally  different  mind  ? 

Houaean  relates"  that,  whilst  nrossing  a  wide  and  arid  plain 
in  Texas,  his  two  dogs  suffered  greatly  from  thirst,  and  that 
between  thirty  and  forty  times  they  rushed  down  the  hollows 
to  search  for  water.  These  hollows  were  not  valleys,  and  there 
were  no  trees  in  them,  or  any  other  difference  in  the  vegetation, 
and  aa  they  were  absolutely  dry  there  could  ha  be  n  n 
smell  of  damp  earth.  The  dogs  behaved  aa  if  th  y  kn  w  tha 
a  dip  in  the  ground  offered  them  the  best  cban  f  fi  di  g 
welter,  and  Honzeau  has  often  w'tnessed  the  sam  b  ha  ir  n 
other  animals. 

I  have  Been,  as  I  daresay  have  others,  that  wl  n  a  m  11 
object  is  thrown  on  the  ground  beyond  the  reach  f  n  f  th 
elephants  in  the  Zoological  Gardens,  he  blows  through  his  trunk 
on  the  ground  beyond,  the  object,  so  that  the  current  reflected 
on  all  sides  may  drive  the  object  within  his  reach.  Again  a  well- 
known  ethnologist,  Mr.  Westropp,  informs  roe  that  he  observed  in 
Vienna  a  bear  deliberately  making  with  his  paw  a  current  in 
some  water,  which  waa  close  to  the  bars  of  hia  cage,  so  aa  to 
draw  a  piece  of  floating  bread  within  his  reach.  These  actions  of 
(ho  elephant  and  bear  can  hardly  be  attributed  to  instinct  or 
inherited  habit,  as  they  would  be  of  little  use  to  an  animal  in  a 
state  of  nature.     Now,  what  is   the  difference  between   such 
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actions,  wten  performed  by  an  uncultiTated  raaa,  and  by  ono  <A 
tile  higher  aniiaals  ? 

The  Bavage  and  the  Aog  have  often  fonnd  water  at  a  low  level, 
and  the  coincidence  under  such  circmastonces  has  become  asBo- 
ciated  in  their  minds,  A  cultiTated  man  would  porhax>s  make 
some  general  propoEdtiou  on  the  sutgect ;  but  from  all  that  we 
know  of  savages  it  is  extremely  doubtful  whether  they  would  do 
eo,  and  a  dog  certainly  would  not.  But  a  sarage,  as  well  as  a 
dog,  would  search  in  the  same  way,  though  frequently  dis- 
appointed ;  and  iu  both  it  seems  to  be  equally  an  act  of  reason, 
whether  or  not  any  general  proposition  on  the  subject  is 
consciously  placed  before  the  mind.'"  The  same  would  apply  to 
the  elephaut  and  the  bear  making  currents  in  the  air  or  water. 
The  savage  ivould  certainly  neither  know  nor  care  by  what  law 
the  desired  movements  were  effected;  yet  his  act  would  bo 
guided  by  a  rude  process  of  reasoning,  as  surely  as  would  a 
philosopher  in  his  longest  chain  of  deductions.  There  would  no 
doubt  be  this  difference  between  him  and  one  of  the  higher 
animals,  that  he  would  take  notice  of  much  slighter  circum- 
stances and  conditions,  and  would  olKcrve  any  connection 
between  them  after  much  less  experience,  and  this  would  be  of 
paramount  importance.  I  kept  a  daily  record  of  tlie  actions  of 
one  of  my  infants,  aud  when  he  was  about  eleven  months  old, 
and  before  he  could  speak  a  single  word,  I  was  continually 
struck  with  the  greater  quickness,  with  which  all  sorts  of  objects 
and  sounds  were  associated  together  in  his  mind,  compai-ed  with 
that  of  the  most  intelligent  dogs  I  ever  knew.  But  the  higher 
animals  differ  in  exactly  the  same  way  in  this  power  of  associa- 
tion from  those  low  in  the  scale,  such  as  the  pike,  as  well  as  in 
that  of  drawing  inferences  and  of  observation. 

The  promptings  of  reason,  after  very  short  esporience,  are  well 
shown  by  the  following  actions  of  American  monkeys,  which 
stand  low  in  thoir  order.  Iten^er,  a  most  careful  obsorvei; 
Slates  that  when  he  first  gate  t^gs  to  his  monkeys  in  Pai-aguay, 
they  smashed  them,  and  thus  lost  much  of  their  contrails ;  after- 
wards they  gently  hit  one  end  against  some  hard  body,  and 
picked  off  the  bits  of  shell  with  their  fingers.  After  cutting 
themselves  only  once  with  any  sharp  tool,  they  would  not  tonch 
it  again,  or  would  handle  it  with  the  greatest  caution.  Lumps 
of  sugar   were  often  given  them   wrapi>ed   up  in  paper;   aod 
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T  sometimes  put  a  live  wasp  in  the  paptr,  so  that  in 
hastily  unfoldiDg  it  they  got  stung;  after  this  had  once  happened, 
they  always  first  held  the  packet  to  their  ears  to  detect  any 
movement  within." 

The  following  cases  relate  to  dogs.  Mr.  Colqnhoun"  wiugctl 
two  wild-ducks,  which  fell  on  the  further  side  of  6  stream;  hia 
retriever  tried  to  bring  over  both  at  once,  but  could  aot  succeed; 
she  then,  though  never  before  known  to  ruffle  a  feather, 
deliberately  killed  one,  brought  over  the  other,  and  returned 
for  the  dead  bird.  Col.  Hutchinson  relates  that  two  partridges 
ii'cre  shot  at  once,  odo  being  killed,  the  other  wounded ;  the 
latter  ran  away,  and  wns  caught  by  the  retriever,  who  on  her 
return  came  aci'oss  tho  dead  bird;  "she  stopped,  evidently 
"  greaily  puzzled,  and  after  one  or  two  trials,  finding  she  couid 
"  not  take  it  up  without  permitticg  the  escape  of  the  winged 
"  bird,  she  considered  a  moment,  then  deliberately  murdered  it 
"  by  giving  it  a  severe  crunch,  and  afterwards  brought  away 
"  both  together.  This  was  the  only  known  instaaco  of  her 
"  ever  having  wilfully  injured  any  game."  Here  we  have  reason 
though  not  qiiite  perfect,  for  tie  retriever  might  have  brought 
the  wounded  bu;d  first  and  then  returned  for  the  dead  one,  as  in 
the  case  of  the  two  wild-ducks.  I  give  the  above  cases,  as 
resting  on  the  evidence  of  two  independent  witnesses,  and 
because  in  both  instances  tho  retrievers,  after  deliberation, 
broke  through  a  habit  which  is  inherited  by  them  (ttiat  of  not 
killing  the  game  retrieved),  and  because  they  shew  how  strong 
their  reasoning  faculty  must  have  been  lo  overcome  a  fixed 
habit. 

I  will  conclude  by  quoting  a  remark  by  the  illustrious 
Humboldt.''  "The  muleteers  in  S.  America  say,  'I  will  not  give 
"  '  yon.  the  mule  whose  step  is  easiest,  bnt  la,  mas  racional, — the 
"'one  that  reasons  best;'"  and  as  he  adds,  "this  popula.  isprcs- 
"  sion,  dictated  by  long  eiperience,  combats  the  system  of 
"  animated  machines,  better  perhaps  than  all  the  arguments  of 
"  speculative  philosophy."  Nevertheless  some  writers  even  yet 
deny  that  the  higher  animals  possess  a  trace  of  reason;  and  they 
endeavour  to  esplain  away,  by  what  appears  to  be  mere 
"all  such  fact.;  as  those  above  given. 
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It  Iws,  I  think,  now  been  stewn  that  man  and  the  higliiir  \ 
amioals,  especially  the  Primates,  have  some  few  instincts  in    \ 
common.    All  have  the  same  senses,  intuitions,  and  sensations, —     1 
Kimilar  passions,  affections,  and  emotions,  even  the  more  comple:£     I 
ones,   such  as   jealoosy,   Buspicion,   emulation,  gratitude,   ajid     f 
magnanimity ;  they  practise  deceit  and  are  revengeful ;  they  ai-o     I 
sometimes  susceptible  to  ridicule,  and  even  have  a  sense  of  / 
humour ;  they  feel  wonder  and  curiosity ;  they  possess  the  same  [ 
faculties  of  imitation,  attention,  deliberation,  choice,  memory,  \ 
imagination,  the  association  of  ideas,  and  reason,  though  in  very  , 
different  degrees.    The  individuals  of  the  same  species  graduate 
in  intellect  from  absolute  imbecility  to  high  excellence.    They 
are  also  liable  to  insanity,  though  far  less  often  than  in  the  cnso 
of  man."'    Nevertheless,  many  authors  have  insisted  that  man  is 
divided  by  an  insuperable  barrier  from  all  the  lower  animals  in 
bis  mental  faculties.    I  formerly  made  a  collection  of  abovo  a 
score  of  sach  aphorisms,  but  they  are  almost  worthless,  as  their 
wide  difference  and  number  prove  the  difficulty,  if  not  the  im- 
possibility, of  the  attempt.    It  has  been  asserted  that  man  alone 
is  capable  of  progressive  improvement ;  that  he  alone  makes  use 
of  tools  or  fire,  domesticates  other  animals,  or  possesses  property ; 
that  no  wnimil  has  the  power  of  abstraction,  or  of  forming 
general  concepts,  is  self-conscious  and  comprehends  itself;  that 
no  animal  employs  language;  that  man  alone  has  a  sense  of 
beauty,  is  liable  to  caprice,  tiaa  the  feeling  of  gratitude,  mystery, 
&c.;  believes  in  God,  or  is  endowed  with  a  consdi 
hazard  a  few  remarks  on  the  more  important  and  ii 
these  points. 

Archbishop  Sumner  formerly  maintained"  that  man  alone  is 
capable  of  progressive  improvement.  That  he  is  capable  of 
incomparably  greater  and  more  rapid  improvement  than  is  any 
other  animal,  admits  of  no  dispute;  and  this  is  mainly 
due  to  his  power  of  speaking  and  handing  down  his  acquired 
knowledge.  With  animals,  looking  first  to  the  individual,  every 
one  who  has  had  any  experience  in  setting  traps,  knows  that 
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jouDg  anid&ls  can  bo  caught  much  more  easilj  than  old  oucs; 
a,nd  they  can  bo  laucli  more  easily  approached  by  aa  enemy. 
Even  with  respect  to  old  animala,  itis  impossible  to  catcli  many  in 
Lhe  same  place  and  in  the  same  kind  of  trap,  or  to  destroy  them 
by  the  same  kind  of  poison ;  jet  it  is  improbable  that  all  should 
jutvo  partaken  of  the  poison,  and  impossihio  that  all  should  have 
heou  caught  in  a  ti'ap.  They  must  learn  caution  by  seeing  their 
hretiirca  caught  or  poisoned.  In  North  America,  where  the  fur- 
boaring  animals  have  long  been  pursued,  they  exhibit,  according 
to  the  unanimous  testimony  of  all  obserrers,  an  almost  incrediUlu 
amount  of  sagacity,  caution  and  cunning ;  bat  trapping  has  been 
there  BO  Song  carried  on,  that  inheritance  may  po&eibly  have  come 
into  play.  I  have  reeoiYcd  several  accounts  that  when  telegrajihs 
a™  first  set  up  in  any  district,  many  birds  kill  themselves  by 
Bying  against  the  wires,  but  that  ia  the  course  of  a  very  few 
years  they  learn  to  avoid  this  danger,  by  seeing,  as  it  would 
appear,  their  comrades  killed.^' 

If  we  look  to  saecessive  generations,  or  to  the  race,  there  is  no 
doubt  that  birds  and  other  animals  gradually  both  acquire  and 
lose  caution  in  relation  to  man  or  other  enemies  f^  and  this 
caution  is  certainly  in  chief  part  an  inherited  habit  or  instinct, 
but  in  part  the  result  of  individual  experience.  A  good  observer, 
Loroy,"  states,  that  in  districts  where  foxes  are  much  hunted, 
the  young,  on  first  leaving  their  burrows,  are  incontestalily  much 
more  wary  than  the  old  ones  in  districts  where  they  are  not  much 
disturbed. 

Our  domestic  dogs  are  deseended  from  wolves  and  jackals,'' 
and  though  they  may  not  have  gained  in  cunning,  and  may  have 
lost  in  warineBS  and  suspicion,  yet  they  have  progressed  in 
certain  moral  qualities,  such  as  in  affection,  trust-worthiness, 
tamper,  and  prolKibly  in  general  intelligenca  The  common  rat 
has  conquered  and  beaten  several  other  species  throughout 
Europe,  in  parts  of  North  America,  New  Zealand,  and  recently  in 
Pormosa,  as  well  as  on  the  mainland  of  China.  Mr.  Swinhoe," 
who  describes  these  two  latter  cases,  attributes  the  victory  of  tho 
common  rat  over  the  large  Nvs  aminga  to  its  superior  cunning; 
and  this  latter  quality  may  probably  bo  attributed  to  the  habitual 
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exercise  of  all  its  fectUtiea  in  avoiding  extirpation  by  man,  ns 
well  as  to  nearly  all  the  less  cunning  or  weak-miiided  rats  having 
teen  continuously  destroyed  by  him.  It  is,  however,  possible 
that  the  success  of  the  common  rat  may  be  due  to  its  having 
possessed  greater  cunning  than  its  feUow-species,  before  it 
became  associated  with  man.  To  maintain,  independently  of  any 
direct  evidence,  that  no  animal  during  the  course  of  j^es  has 
progressed  in  intellect  or  other  mental  fecultiea,  is  to  beg  the 
question  of  the  evolution  of  species.  "We  have  seen  that,  ac- 
cordiDg  to  Lartet,  eitisting  mammals  belonging  to  several  oniers 
have  larger  brains  than  their  ancient  tertiary  prototypes. 

It  has  often  been,  said  that  no  animal  uses  any  tool;  but 
the  chijnpanzee  in  a  state  of  nature  craeks  a  native  fruit,  some- 
tvhat  like  a  walnut,  with  a  stone.*'  Eenggor™  easily  taught  an 
Amerieau  monkey  tiins  to  break  open  hard  palm-nuts ;  and 
afiecwards  of  its  own  accord,  it  used  stones  to  open  other  kinds 
of  nuis,  as  well  as  boxes.  It  thus  also  removed  the  soft  lind  of 
fruit  that  had  a  dist^eeable  flavour.  Another  monkey  waa\ 
taught  to  open  the  lid  of  a  large  bos  with  a  stick,  and  after- 
,  wards  it  used  tho  stick  as  a  lever  to  move  heavy  bodies ;  and  ! 
have  myself  seen  a  young  orang  put  a  stick  into  a  crevice,  slip 
his  hand  to  tne  other  end,  and  use  it  in  the  proper  manner  as  a 
lever.  Tho  tamed  elephants  in  India  are  well  known  to  break 
off  branches  ol  trees  and  use  them  to  drive  away  the  flies ;  and 
this  same  act  has  been  observed  in  an  elephant  in  a  state  ol 
nature."  I  have  seen  a  young  orang,  when  she  thoi:^ht  she  was 
going  to  be  whipped,  cover  and  protect  herself  with  a  blanket  or 
straw.  In  these  several  cases  stones  and  sticks  were  employed 
as  implements ;  but  they  are  likewise  used  as  weapons.  Brehm" 
states,  on  the  authority  of  tba  well-known  traveller  Schimper, 
that  in  Abyssinia  when  the  baboons  belongiag  to  one  species 
((7.  jfe^wJa)  descend  in  troops  from  the  moun  fains  to  plunder  the 
fields,  they  sometimes  encounter  troops  of  another  species 
(C.  hawiidryas),  and  then  a  tight  ensues.  The  Geladas  roll 
down  pwit  stones,  which  the  Hamadryas  try  to  avoid,  and  then 
both  species,  making  a  great  uproar,  rush  furiously  against  each 
other.  Erehm,  when,  accompanying  the  Duke  ol  Coburg-Gotha, 
aided  in  an  attack  with  fire-arms  on  a  troop  of  baboons  in  the 
pass  of  Monsa  in  Abyssinia.  The  baboons  in  return  rolled  so 
many  stones  down  the  mountain,  some  as  large  as  a  man's  head, 
that  the  attackers  had  to  beat  a  hasty  retreat ;  and  the  pass  wiw 
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(iplualiy  closed  for  a  time  against  the  caravan.  It  dcBerren 
notice  that  these  baboons  thus  acted  in  concert.  Mr.  'Wallaco" 
on  tbree  occasioas  saw  female  orangs,  accompanied  by  their 
young,  "  breaking  off  branclies  and  the  great  spiny  froit  of  the 
■'  Durian  tree,  with  every  appearance  of  rage;  causing  Buch  a 
"shower  of  missiles  as  effectually  kept  us  from  approaching  too 
"  near  the  tree."  As  I  have  repeatedly  seen,  a  chimpanzee  will 
throw  any  object  at  hand  at  a  person  who  offends  him;  and  the 
before  mentioned  baboon  at  the  Cape  of  Good  Hope  prepared 
mud  for  the  purpose. 

In  the  Zoological  Gardcng,  a  monkey,  which  had  weak  teeth, 
used  to  break  oiren  nuts  with  a  stone ;  and  I  was  assured  by  the 
keepers  that  after  using  the  stone,  he  hid  it  in  the  straw,  and 
would  not  let  any  other  monkey  touch  it.  Here,  then,  we  have 
the  idea  of  property ;  but  this  idea  is  common  to  every  dog  with 
a  bone,  and  to  most  or  all  birds  with  their  nests. 

The  Duke  of  Argyll"  remarks,  that  the  fashioning  of  an 
implement  for  a  special  purpose  is  absolutely  peculiar  to  man ; 
and  he  considers  that  this  forms  an  immeasurable  gulf  between 
him  and  the  brutes.  This  is  no  doubt  a  very  important  dis- 
tinction ;  but  there  appears  to  me  much  truth  in  Sir  J.  Lubbock's 
suggestion,**  that  when  primeval  man  first  used  flint-stones  for 
any  purpose,  he  would  have  accidentally  splintered  them,  and 
would  then  have  used  the  sharp  fragments.  From  this  step  it 
would  be  a  small  oue  to  break  the  flints  on  piirpose,  and  not  a 
very  wide  step  to  fashion  them  rudely.  This  latter  advance, 
however,  may  have  taken  long  ages,  if  we  may  judge  by  the 
immense  interval  of  time  which  elapsed  before  the  men  of  the 
neolithic  period  took  to  grinding  and  polishing  their  stone  tools. 
In  breaking  the  flints,  as  Sir  J.  Lubtwck  likewise  remarks, 
sparks  would  have  been  emitted,  and  in  grinding  them  heat 
-*ould  have  been  evolved :  thus  the  two  usual  methods  of 
"  obtaining  fire  may  have  originated."  The  nature  of  fire  would 
have  been  known  in  the  many  volcanic  regions  where  lava 
occasionally  flows  through  forests.  The  antjiropomorphoue 
apes,  guided  probably  by  instinct,  build  for  themselves  tcra- 
poraty  platforms ;  bnt  as  many  instmcts  are  largely  controlled 
by  reason,  the  simpler  ones,  such  as  this  of  building  a  platform, 
might  readily  pass  into  a  voluntary  and  conscious  act.  The 
orang  is  known  to  cover  itself  at  night  with  the  leaves  of  the 
Pandanus;  and  Brehm  states  that  one  of  his  baboons  used  to 
protect  itself  from  the  heat  of  the  sun  by  throwing  a  straw-mat 
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ovpr  ite  head.  In  these  eeTeral  huliits,  we  probably  eeo  tiie  first 
stops  towards  some  of  the  simpler  arts,  such  as  tade  aichitectrire 
fluii  dress,  as  thej  arose  amongst  the  early  pti^mtors  of  man. 

^Ssirocffon,  Otn&nd  Coac^tiom,  tielf-cnnsciotisness.  Menial 
Individuality. — It  would  be  very  diffleult  for  anj  one  with  even 
much  more  knowledge  than  I  possess,  t«  determine  how  fer 
animals  exhibit  any  traces  of  these  high  mental  powers.  This 
difaoulty  arises  from  the  impossibihty  of  judging  what  passes 
through  the  mind  of  an  animal ;  and  again,  the  fact  that  writers 
differ  to  a  great  extent  in  the  meaning  which  they  attribute  to 
the  above  terms,  causes  a  further  difBciilty.  If  one  may  judge 
from  various  articles  which  have  been  published  lately,  the 
greatest  stress  seems  to  be  laid  on  the  supposed  entire  absence 
in  animals  of  the  power  of  abstraction,  or  of  forming  general 
concepts.  But  when  a  dog  sees  another  dc^  at  a  distance,  it  is 
often  clear  that  ho  perceives  that  it  is  a  dog  in  the  abstract ;  for 
when  he  gets  nearer  his  whole  mamier  suddenly  changes,  if  the 
other  d(^  be  s.  friend.  A  recent  writer  remarks,  that  in  all  suc'i 
cases  it  is  a  pure  assumption  to  assert  that  the  mental  act  is 
Dot  essentially  of  the  same  nature  in  the  animal  as  in  man.  It 
either  refers  what  he  perceives  with  his  senses  to  a  mental 
concept,  then  so  do  both."  When  I  say  to  my  terrier,  in  an 
eager  voice  (and  I  have  made  the  trial  many  times),  "  Hi,  hi, 
where  is  it?"  she  at  once  takes  it  as  as%n  that  something  is  to 
be  hunted,  and  generally  first  looks  quickly  all  around,  and 
then  rushes  into  the  nearest  thicket,  to  scent  for  any  game,  but 
finding  nothing,  she  looks  up  into  any  neighbouring  tree  for  a 
squirrel.  Now  do  n  t  th  act  n  !  arly  shew  that  she  had  in 
her  mind  a  general    la  pt  that  some  animal  is  to  be 

discovered  and  hunted 

It  may  be  freely  dm  tted  that  n  animal  is  self-oonscious, 
if  by  this  term  it  is  miplied  hat  he  reflects  on  such  points,  be 
whence  ha  comes  or  wh  th  h  will  g  ,  or  what  is  life  and  death, 
and  BO  forth.  Bat  h  w  can  w  feel  ure  that  an  old  dog  with  an 
oicellent  memory  and  some  power  of  imagination,  as  shewn  by 
his  dreams,  never  reflects  on  his  past  pleasures  or  pains  in  the 
chase  ?  And  this  would  be  a  form  of  self-conBciousness.  On  the 
(rther  hand,  as  Biichner"  has  remarked,  how  little  can  the  hard- 
worked  wife  of  a  degraded  Australian  savage,  who  uses  very 
faw  abstract  w<r  rds.  and  cannot  count  above  four,  exert  her  self- 
COBBcionsness,  or  reflect  on  the  nature  of  her  own  existence.  It 
IE  generally  admitted,  that  the  higher  animals  possess  memory, 

"  M(.  Hookham,  in   a  letter  to  "  'Conferences    snr    la   Tliiortt 

Pn>£  Mai  Mtlller,  in  th;  '  Birmisg-  Datwbienne,*  French  traualat. 
bam  KewB,'  May  1S73,  JBSB  p.  132. 
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attentinn,  uRSociation,  and  oven  some  imi^jtiatjon  and  reason 
If  tteso  powers,  which  differ  much  m  diffL-rent  amraah,  aro 
capable  of  improToiaent,  there  seemi  no  great  impiobabilitj'  m 
more  complei  fiuinlties,  bbcJi  as  the  hifther  forms  of  abstraction, 
anii  self-conaciausncBS,  &o.,  having  been  evolved  through  tho 
development  and  combination  of  the  simpler  one^  It  hns  been 
u^ed  againRt  the  views  hero  maintamed,  that  it  i?  impossible 
to  say  at  whitt  point  in  the  aswindiug  scale  animals  become 
capable  of  abstraction,  &c. ;  but  who  can  say  at  what  age  this 
occurs  in  our  yr^ng  children  ?  We  see  at  least  that  such  powers 
ire  developed  in  children  by  imperceptible  degrees 

That  animals  retain  their  mental  individuality  is  unqiiostion 
able.  'When  my  voi^e  awakened  a  train  of  old  associations  lu 
the  mind  of  the  before-mentioned  dog  he  mu'rt  have  reta  ne ! 
his  mental  individnality,  although  every  atom  ot  his  bram  had 
probably  undergone  change  more  than  ones  during  the  interval 
of  iive  years.  This  dog  might  have  brought  forward  the 
argument  lately  advanced  to  crush  all  evolutioruhts  and  said 
"  I  abide  amid  all  mental  moods  and  all  material  changes 
"The  teaching  that  atoms  leave  their  rmpre^sions  as  legacies  to 
"other  atoms  falling  into  the  places  they  have  vacate  1  k  con 
"  tradiatory  of  the  utterance  of  consciousnein  and  is  therefore 
"  false ;  but  it  is  the  teaching  necessitated  by  evolutionism,  con- 
"  sequently  the  hypothesis  is  a  false  one,"  " 

Langvage.—Tbis  tk;Dlty  has  Justly  been  considered  as  one  of 
the  chief  distinctions  between  man  and  the  lower  ajiimals.  But 
man,  as  a  highly  competent  Judge,  Archbishop  Whately  remarks, 
"  is  not  the  only  animal  that  can  make  use  of  language  to  express 
"  wliat  is  passing  in  his  mind,  and  can  understand,  more  or  less, 
"what  is  so  espressed  by  another.""  In  Paraguay  the  Cebun 
asaTix  when  eicited  titters  at  least  six  distinct  sounds,  which 
esdto  in  other  monkeys  similar  emotions."  The  moTementa  of 
the  features  and  gestures  of  monkeys  are  understood  by  us,  and 
tbey  partly  understand  ours,  as  Bengger  and  others  declare.  It 
is  a  more  remarkable  fact  that  the  dog,  since  being  domesticated, 
has  leamt  to  bark"  in  at  least  four  or  five  distinct  tones. 
Although  barking  is  a.  new  art,  no  doubt  the  wild  parent-species 
of  the  Aog  eipressed  their  feelings  by  erica  of  various  kinds. 
With  the  domesticated  dog  we  have  the  bark  of  eagerness,  as  in 
theehase;  thatof  anger,  asweli  as  growling;  the  yelp  or  howl  ot 
despair,  as  when  shut  up ;  the  baying  at  mght ;  the  bark  of  Joy,  r-s 

«  Tne  Rev.  Dr.  J.  M'Cann, '  Anli-  ••  Kem^Ter,  ibid.  s.  45. 

Darwinism,' IBSfl,  p.  13.  "  S*9    mr   'Vnriation    of   All- 

*■  Qontud  in  'AnthropologicRl  Re-  mala   Bod  Plants  under  Domwli™. 

rt«w  •  16C4,  p.  158.  ticn,"  vol.  i,  p,  27. 
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(Fhen  starting  on  a  walk  with  his  mastoi ;  and  the  very  diBtinct 
one  of  demand  or  supplication,  as  when  wishing  for  a  door  or 
window  to  be  opened.  According  to  Houzeau,  who  paid  par- 
ticular attention  to  the  subject,  tbo  domestic  fowl  utters  at  least 
a  dozen  Eignificant  Eonnds.™ 

The  habitual  use  of  articulate  language  is,  howerer,  peculiar 
to  loan ;  but  be  uses,  in  common  with  the  lower  animajs,  inarti- 
culate cries  to  express  hia  meaaiag,  aided  by  gestures  and  the 
movements  of  the  muscles  of  the  Ihce.^'  This  especially  holds 
good  with  the  more  simple  and  rivid  feelir^,  which  are  but 
little  conuectwl  with  our  higher  inteliigeuce.  Our  cries  of  paiu, 
fear,  surprise,  anger,  together  with  theii  appropriate  actions, 
and  tlie  murmur  of  a  mother  to  her  beioyed  child,  are  raoro 
oxpressiTe  than  any  words.  That  which  distingujslies  man 
from  the  lower  animals  is  not  the  undetstandii^  of  articulate 
sounds,  for,  as  OTery  one  knows,  dc^  uudcrstand  many  words 
and  sentences.  In  tijs  respect  they  are  at  the  same  slage  of 
development  as  infants,  lietween  the  ages  of  ten  and  twehe 
months,  who  understand  many  words  and  short  sentences, 
cannot  yet  utter  a  single  word.  It  is  not  the  mere  articulation 
which  is  our  distinguishing  character,  for  parrots  and  other 
birds  possess  this  power.  Nor  is  it  the  mere  capacity  of  c 
necting  definite  sounds  with  definite  ideas;  for  it  is  certain  that 
some  parrots,  which  have  been  taught  to  speak,  connect  n 
erringly  words  with  things,  and  persons  with  events.^  The 
lower  animals  differ  from  man  solely  in  his  almost  infinitely 
larger   power   of   associating    together   the    most    diversified    I 


"  'Faculty   Mentalea    des   Ani- 
maui,'  Mm.  ii.  1873,  p.  346-349. 

in  Mr.  E.  B.  Tylor's  very  iDtetesting 
work,  'Resaacches  into  the  Early 
History  of  Mankinil,'  IStifi,  chaps. 


"  1  have  iweived  se 


1I  detailed 


Sir  J.  SullTau,  whom  I  know 

«u  African  parrot,  long  kepC  in 
(athet's  house,  invariably  cal 
certain  persons  of  tlie  household, 

daid  **good  morning"  to  every  one 
bmakfeat,  and  "  good  night "  lo  ei 
as  they  left  the  room  at  night,  b 

Tn  Sir  J.  Snlivan's  father,  hs  ui 


thai 


t  sentence,  whiot  was  never 
repeated  after  his. father's 
h.  He  BColded  violently  a 
]ge  dog  which  came  into  the 
1  through  the  open  windon-; 
he  ecoJded  another  parrot  (say- 
"jou  nanghtf  polly")  which 


,0    persons    arriving,    and    "  good- 

>ye,  old  fellow,"  to  tjioee  departing. 

couW    add   several    other  such 
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I  dounde  and  ideas;  and  this  obTionslj  depends  an  th*  high 
development  of  his  mental  powers. 

As  Home  Took,  one  of  the  founders  of  the  noble  science  o£ 
philology,  observes,  language  is  an  art,  lite  brewing  or  babjng ; 
but  writing  would  have  been  a  better  simile.  It  certainly  is  not 
a  true  instinct,  for  every  language  has  to  be  learnt.  It  diffaifi, 
however,  widely  from  all  ordinary  arts,  for  man  has  an  in- 
stinctive tendency  to  speak,  as  we  see  in  the  babbie  of  our 
yoni^  children ;  whilst  no  child  has  an  instinctive  tendency  lo 
brew,  bake,  or  write.  Moreover,  no  philologist  now  supposes 
that  any  language  has  been  deliberately  inTented;  it  has  been 
slowly  and  unconsciously  developed  by  many  steps."  The 
sounds  uttered  by  birds  offer  in  several  respects  the  nearest 
analc^  to  language,  for  eII  the  members  of  the  same  species  utter 
the  same  instinctive  cries  espressive  of  their  emotions;  and  all 
the  kinds  which  sing,  exert  their  power  instinctively;  but  the 
actual  601^,  and  even  the  call-notes,  are  learnt  from  their 
parents  or  foster-parents.  These  sounds,  aa  Daines  Barrington" 
has  proved,  "are  uo  more  innate  than  language  is  in  man." 
The  first  attempts  to  sing  "  may  bo  compared  to  the  imperfect 
"  endeavour  in  a  child  to  babble."  The  young  males  continua 
practising,  or  as  the  bird-catchers  say,  "  recording,"  for  ten  or 
eleven  months.  Their  first  essays  show  hardly  a  rudiment  of 
the  future  song ;  but  as  they  grow  older  we  can  perceive  what 
they  are  aiming  at;  and  at  last  they  are  said  "to  sing  th«ir 
"  song  round."  Nestlings  which  have  learnt  the  song  of  a  distinct 
species,  as  with  the  canary-birds  educated  in  the  Tyrol,  teach 
and  transmit  their  new  song  to  their  offspring.  The  slight 
natural  differences  of  song  in  the  same  species  inhabiting 
different  districts  may  be  appositely  compared,  as  Barrington 
remarks,  "to  provincial  dialects;"  and  the  soi^  of  allied, 
though  distinct  species  may  be  compared  with  tbo  languages  of 
distinct  races  of  man.  i  have  given  the  foregoing  details  to 
sbew  that  an  instinctive  tendency  to  acquire  an  art  is  not 
peculiar  to  man. 

With  respect  to  the  origin  of  articulate  language,  after  having 
read  on  the  one  side  the  highly  interesting  works  of  Mr.  Heus- 

"  Ses  soma  good  remarks  on  this      "  gard       h       mmed  ud   tt   be 

head    by    Prof.    Whitnej-,    io    his      "  atla  n  d     u  asreg^inl' 

■Orient^    and   Liugnistic    Studion,'      "the         h  nse^     a    s    of  tlie 

1873,  p.  35*.     He  ohsecves  that  the      "  iol. 


in  the  deielcpmeat  of  la^^un; 
"  norks  both  cunsciouely  arid  n 
"  oHuciinuly      ooDScionsly    as    i 
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leigh  'Wedg^vood,  the  Eer.  P,  rarrftr,  aad  Prof.  Schleichei,"  aiui 
the  celebrated  lectures  of  Prof.  Mas  MUller  ort  tte  otter  side,  I 
cannot  doubt  that  lai^unge  owes  its  origin  to  the  imitation  and 
modification  of  various  natural  sounds,  the  voices  of  other 
animals,  and  man's  own  instinctive  cries,  aided  by  signs  and 
gestures.  When  we  treat  of  sesnal  selection  we  shall  see  that 
pnmoTal  man,  or  rather  some  early  progenitor  of  man,  probably 
first  used  his  voice  in  producing  true  musical  cadences,  that  is 
in  singing,  as  do  some  of  the  gibbon-apes  at  the  present  day ; 
and  we  may  conclude  fiom  a  widely-spread  analogy,  that  this 
power  would  have  been  especially  exerted  during  the  courtship 
of  the  seses,— would  have  expressed  various  emotions,  such  as 
love,  jealousy,  triumph, — and  would  have  served  as  a  challenge  to 
rivals.  It  is,  therefore,  probable  that  the  imitation  of  musical 
cries  tj  articulate  sounds  may  have  given  rise  to  words  expres- 
sive of  various  complex  emotions.  The  strong  tendency  in  our 
nearest  allies,  the  monkeys,  in  microcephalous  idiots,"  and  in 
the  barbarous  races  of  mankind,  to  imitate  whatever  they  hear 
deserves  notice,  as  bearing  on  the  subject  of  imitation.  Since 
monkeys  certainly  understand  much  that  is  said  to  them  by 
man,  and  when  wild,  utter  pignai-cries  of  danger  to  their 
fellows;  "  and  since  fowls  give  distinct  warnings  for  danger ot 
the  ground,  or  in  the  sky  from  hawks  (both,  as  well  as  a  third 
cry,  intelligible  to  dt^),""  may  not  some  unusually  wise  ape-like 
animal  have  imitat«i  the  growl  of  a  beast  of  prey,  and  thus 
told  his  fellow-monbejs  the  nature  of  the  expected  danger  ?  This 
would  have  been  a  first  step  in  the  formation  of  a  language. 

As  the  voice  was  used  mote  aiid  more,  the  vocal  organs  would 
have  been  strengthened  and  perfected  through  the  principle  of 
the  inherited  effects  of  nse ;  and  this  would  have  reacted  on  the 
power  of  speech.  But  the  relation  between  the  continued  use  of 
language  and  the  development  of  the  brain,  has  no  doubt  been 
far  more  important.  The  menial  powers  in  some  eaily  pro- 
genitor of  man  must  have  been  more  highly  developed  than  in 


"  'On  the  Origin  of  Langoage,' 

»  Vost,  •  M^oire  sur  lei  Micro. 

bj  H.  WedgwoQd,  1866.     'Chapters 

c^phalea,'  1SH7,  p.  169.     With  re- 

on Language,"   by  the  Rei-.  F.  W. 

spect  to  siiTages,  1  have  given  some 

FaiTar,    1865.      These    works    ars 

facts  in  my  ■  Journal  of  Besearehes,' 

most  interealio?.     See  also  '  Do   la 

&0.,  1846,  p.  20S. 

Phjs.    et    de    I'arole,'    i>ar   Albert 

"  See  clear  evidence  en  this  head 

Lemoine,  1865,  p.  190.     The  worlt 

in  the  two  works  so  often  quoted, 

no   this   subject,  by  the  Ute  Prof. 

by  Brehm  and  Rengger. 

Aog.  Schleicher,  has  been  translated 
by  Dr,  BikherB  into  English,  under 

"  Hou.ean  gives  a  very  curious 

account  of  his  observations  on  tilii 

lb*  title  of  •  Darwinism  tosted  by 

lubject   in    his  <  f acultt^   Mentalca 

the  &asacs  of  iangu.-ige,'  1869 

dc.\«™.uVtom.ii.,p.348. 
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any  esisting  ape,  before  eTen  the  most  imperfect  form  of  speocli 
eouJd  have  come  into  use;  but  we  may  confidently  believe  that 
the  contiuued  use  and  advaneemeat  of  this  power  would  have 
reacted  on  the  mind  itself,  by  enabling  asd  encouraging  it  t^i 
carry  on  long  tiadns  of  thought.  A  complex  train  of  thought 
can  no  more  be  carried  on  without  the  aid  of  words,  whether 
Hpokeii  or  silont,  than  a  long  calculation  without  the  use  of 
figures  or  algebra.  It  appears,  also,  that  ovea  an  ordinery  train 
of  thought  almost  requires,  or  is  greatly  facilitated  by  some 
form  of  lou^age,  for  the  dumb,  deaf,  and  blind  girl,  Laura 
Bridgmau,  was  obseived  to  use  her  fingers  whilst  dreaming.'"' 
/  Nevertheless,  a  long  succession  of  vivid  and  connected  ideas  may 
/  pass  tlirough  the  mind  without  the  aid  of  any  form  of  language, 
OS  we  may  infer  from  the  movements  of  dc^  during  their 
dreams.  We  have,  also,  seen  that  animals  are  able  to  reason 
to  a  certain  estent,  manifestly  without  fJie  aid  of  language. 
The  intimate  connection  between  the  brain,  as  it  is  now 
developed  in  us,  and  the  faculty  of  speech,  is  well  shewn  by 
those  curious  cases  of  brain-disease  in  which  speech  fc  specialiy 
affected,  bk  when  the  power  to  remember  substantives  ia  lost, 
whilst  other  words  can  be  correctly  used,  or  where  substantives 
of  a  certain  class,  or  all  except  the  initial  letters  of  substantives 
and  proper  names  are  forgotten.'"  There  is  no  more  improl)- 
ability  ia  the  continued  use  of  the  mental  and  vocal  organs 
leading  to  inherited  changes  in  their  structure  and  functions, 
than  in  the  case  of  handwiiting,  which  depends  [partly  on  the 
form  of  the  hand  and  partly  on  the  disposition  of  the  mind ;  and 
hand- writing  is  certainly  inherited." 

Several  writers,  more  especially  Prof.  Max  Miiller,''  have 
lately  insisted  that  the  use  of  language  implies  the  power  of 
forming  general  concepts ;  and  that  as  no  animals  are  supposed 
to  possess  this  power,  an  impossible  barrier  is  formed  between 
them  and  man.''     %Yit)i  respect  to  animals,  I  have  already 


"  See  remurka  ou  tl^is  head  by 

«  Lectures on'Mr.Darwin'sPhi- 

l>r.  Maudiley,  'The  Physiologj and 

loaophy  of  l^anguage,'  1873. 

I'athDlogj-  of  Mind,'  2di1  edit.  1868, 

"   Tbe    judgment    of    a   dislin- 

p.  199. 

gnished   pbilologist,  such   as   Vroi. 

"  Many  cm-iom  oases  have  been 

Whitney,  will  have  for  more  weiglil 

recorded.     See,    6r    instance.    Dr. 

on   tllis   point  than  anything    that 

riateman  '  On  Aphasia,'  ISTO,  p.  27, 

I  can  say.     He  i^emarks  (' Oriental 

31,  53,   100.  &o.     Ako,  'Inquiriei 

and    Linguistic    Studies,"   1873,   p 

Concerning  the  InMlleotual  Powers, 

297),  in  speaking  of  Bleek's  Tiews  . 

fcjr  Dr.  Abeccrombie,  1838,  p.  150. 

"    "fhe    V^iriation    of   Animai? 

and    J'lanls    under   Domestication,' 

"  of  tnougbt,  indispensable  to  the 

lol,  ii.  p.  e. 

"development    of    the    p«wer    <A 
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ondeavoured  to  show  that  the?  have  this  power,  at  least  in  a 
rude  and  incipient  degree.  Ab  &r  as  concerns  infftnta  of  from 
ten  to  eleven  months  old,  aad  deaf-mutes,  it  seems  to  me  in- 
credible, that  thej  should  be  able  (o  connect  certain  sounds  with, 
certain  genei'al  ideas  as  quickly  as  they  do,  unl&sa  such  ideas 
were  alr«tuiy  formed  in  their  minds.  The  same  remark  may  ho 
extended  to  the  more  intelhgent  animals ;  as  Mr.  Leslio  Stephen 
observes,"'  "  A  dog  fraToes  a  general  concept  of  cats  or  shoep, 
"  and  knows  the  corresponding  words  as  well  as  a  philosopher. 
"  And  the  capacity  to  nndecatand  is  as  good  a  proof  of  vocal 
"  intell^ence,  though  in  an  inferior  degree,  as  the  capacity  to 
"  speak." 

Why  the  Cleans  now  used  for  speech  should  have  been 
originally  perfected  for  this  purpose,  rather  than  any  other 
oi^ns,  it  is  not  difficult  to  see.  Ants  have  considerable  powers 
of  intercoQiTOunication  by  means  of  their  antennsE,  as  shewn  by 
Hubcr,  who  devotes  a  whole  chapter  to  their  language.  Wo 
might  have  used  our  fingers  &a  efficient  instj;uments,  for  a 
person  with  practice  can  report  to  a  deaf  man  every  word  of  a 
speech  rapidJy  delivered  at  a  public  meeting;  but  the  loss  of 
our  hands,  whilst  thus  employed,  ironld  have  been  a  serious 
inconvenience.  As  all  the  higher  mammals  possess  vocal  organs, 
constructed  on  the  stme  generoJ  plan  as  ours,  and  used  as  a 
muic5  of  oommnmcat  on  it  was  obviously  probable  that  these 
same  organs  would  bo  Bt  11  further  developed  if  the  power  of 
commnn  cation  had  to  be  improved  and  tliis  has  been  eSccted  by 
the  a  d  of  adjamng  and  veil  adarted  parts,  namely  the  tongue 
and  lips"*  ihe  fact  of  the  higbtr  apes  cot  usmg  their  vocal 
organs  for  speech  n>  doubt  dtptJids  on  their  mtelhgence  not 
1  iving  been  fcufficicntly  advanced.    The  possession  by  them  ol 
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organs,  which  with  long-cotitinued  practicB  might  have  been 
used  for  speech,  although  not  thus  used,  is  paralleled  by  the 
CQse  of  manj  birds  which  possesa  organs  fitted  for  siting, 
though  they  never  sing.  Thus,  the  nightingale  and  crow  have 
vocal  oigans  similarly  constructed,  these  being  used  by  tha 
former  for  diversified  song,  and  by  the  latter  only  for  croaking." 
If  it  be  asked  why  apes  have  not  had  their  intellects  developed 
to  the  ^me  degree  as  that  of  man,  general  causes  only  can  be 
■^signed  in  answer,  and  it  is  unreasonable  to  expect  anything 
more  definite,  considering  our  ignorance  with  respect  to  the 
successive  stages  of  development  through  which  each  creature 
has  passed. 

Tho  formation  of  different  languages  and  of  distinct  species, 
and  the  proofe  that  both  have  been  developed  through  a  gradual 
process,  are  curiously  parallel."  But  we  can  trace  the  fonnation 
of  many  words  further  back  than  that  of  species,  for  we  can 
perceive  how  they  actually  arose  from  the  imitation  of  various 
sounds.  We  find  iu  distinct  languages  striking  homologies  due 
to  community  of  descent,  and  analogies  due  to  a  similar  process 
of  formation.  The  manner  iu  which  certain  letters  or  sounds 
change  whsu  others  change  is  very  Uke  correlated  growth.  Wo 
have  in  both  oases  the  reduplication  of  parts,  tho  effects  of  long- 
eoiitimied  use,  and  so  forth.  The  frequent  presence  of  rudi- 
ments, both  in  languages  and  in  species,  is  still  more  remarkable. 
Tho  letter  m  in  the  word  aw.,  means  i ;  so  that  in  the  expres- 
sion /  am,  a  superfluous  and  useless  rudiment  has  been  retained. 
In  the  spelling  also  of  words,  letters  often  remain  as  the  rudi- 
ments of  ancient  forms  of  pronunciation.  Languages,  like 
oi^anio  beings,  can  be  classed  in  groups  under  groups;  and  they 
nan  be  classed  either  naturally  according  to  descent,  or  arti- 
ficially by  other  characters.  Dominant  languages  and  dialects 
spread  widely,  and  lead  to  the  gradual  extinction  of  other 
tongues.  A  language,  like  a  species,  when  once  extinct,  never, 
as  Sir  C.  Lyell  remarks,  reappears.  The  same  language  never 
has  two  birth-places.  Distinct  languages  may  be  crossed  or 
blended  tt^ther,"'  We  see  variability  in  every  tongue,  and  new 
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words  are  continually  cropping  np;  but  aa  there  is  a  limit  t*) 
tiie  powers  of  the  memory,  single  words,  like  whole  languages, 
gradually  become  extinct.  As  Mas  MuUor"  has  well  re- 
marked ;— "  A  stri^Ie  for  life  is  constantly  going  on  amongst 
"  tbo  words  and  grammatical  forms  in  each  language.  The 
"  better,  the  shorter,  the  easier  forms  are  coustantJy  gaining  the 
"upper  baJid,  and  thej  owe  their  success  to  their  own  inherent 
"  virtue."  To  ttese  more  important  causes  of  the  survival  of 
certain  words,  mere  novelty  and  feshion  may  be  added ;  for 
there  is  in  tlie  mind  of  man  a  stror^  love  for  slight  changes  in  all 
things.  The  survival  or  preservation  of  certain  fevonred  words 
in  the  stm^le  for  osistenee  is  natural  selection. 

The  perfectly  i:egular  and  wonderfully  complei  construction 
of  the  languages  of  many  barbajous  nations  has  often  been 
advanced  as  a  proof,  either  of  the  divine  origin  of  these  lan- 
guages, or  of  the  high  art  and  former  civilisation  of  their 
founders.  Thus  P.  von  Schlogol  writes :  "  In  those  languages 
."  which  appear  to  be  at  the  lowest  grade  ot  intellectual  culture, 
'■  we  frequently  observe  a  very  high  and  elaboraifl  degree  of  art 
"  in  their  grarcmatical  structure.  This  is  esi)ecially  the  case 
"  with  the  Basque  and  the  Lapponian,  and  many  of  the  Ame- 
"  rican  langnages."^  But  it  is  assuredly  an  error  to  speak  of 
any  language  as  an  art,  in  the  sense  of  its  having  been  elabor- 
ately and  methodieally  formed.  Philologists  now  admit  that 
conjugations,  declensions,  &c.,  originally  existed  as  distinct 
words,  since  joined  together;  and  as  such  words  express  the 
most  obvious  relations  between  objects  and  persons,  it  is  not 
surprising  that  they  should  have  been  used  by  the  men  of  most 
races  during  the  earliest  ages.  With  respect  to  perfection,  the 
following  illustration  will  best  shew  how  easily  we  may  err:  a 
Crinoid  sometimes  consists  of  no  less  than  150,000  pieces  of 
shell,"  all  arranged  with  perfect  symmetry  in  radiating  linos ; 
but  a  naturalist  does  not  consider  an  animal  of  this  kind  as 
more  perfect  than  a  bilateral  one  with  comparatively  few  parts, 
and  with  none  of  these  pacts  alike,  excepting  on  the  opposite  sides 
of  the  body.  He  justly  considers  the  differentiation  and  special- 
isation of  organs  as  the  test  of  perfection.  So  with  languages  ■ 
the  most  symmetrical  and  complex  ought  not  to  be  ranked  abovo 
irregular,  abbreviated,  aaid  bastai'dised  languages,  which  have 
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borrowed  csproBsivo  words  aod  useful  fomiB  of  Ronstmotion  from 
■various  conquering,  conquered,  or  immigrant  races. 

From  these  few  and  imperfect  remarks  I  conclude  that  tho 
extremely  complex  and  regular  constmctiou  of  many  barbarous 
languages,  is  no  proof  that  they  owe  their  origin  to  a  special 
act  of  creation."  Nor,  as  we  have  seen,  does  the  faculty  lA 
articulato  speech  in  itself  offer  any  insupemblo  objection  to 
tbe  belief  that  man   has  been  doTcloped  from  some  lower 

Senss  of  Beauty. — This  sense  has  been  declared  to  be  peeuliiir 
to  man,  I  refer  here  only  to  the  ploasnre  given  by  certain 
colours,  forms,  and  sounds,  and  which  may  fiirly  be  called  a 
sense  of  the  beautiful ;  with  cultivated  men  such  sensations  are, 
however,  intimately  associated  with  complex  ideas  and  trains  of 
thought.  When  we  behold  a  male  bird  elaborately  displayii^ 
his  graceful  plumes  or  splendid  colours  before  the  female, 
whilst  other  birds,  not  thus  decorated,  make  no  such  display, 
it  is  impossible  to  doubt  that  she  admires  the  beauty  of  her 
male  partner.  As  women  everywhere  deck  themselves  with 
these  plumes,  the  beauty  of  such  ornaments  cannot  be  disputed. 
As  we  shall  see  later,  the  nests  of  humming-birds,  and  the 
playing  passages  of  bowcr-hirds  are  tastefully  ornamented 
with  gaily-coloured  objects;  and  this  shews  that  they  must 
receive  some  kind  of  pleasure  from  the  sight  of  such  things. 
With  the  great  majority  of  animals,  however,  the  taste  for  the 
beautiful  is  confined,  as  far  as  wo  can  juc^,  to  the  attractions 
of  the  opposite  sex.  The  sweet  strains  poured  forth  by  many 
male  birds  during  the  season  of  love,  are  certainly  admired  by 
the  females,  of  which  fact  evidence  will  hereafter  be  given.  If 
female  birds  had  been  incapable  of  appreciating  the  beautiful 
colours,  the  ornaments,  and  voices  of  their  male  partners,all  the 
labour  and  anxiety  exhibited  by  the  latter  in  displaying  their 
charms  before  the  females  would  have  been  thrown  away;  and 
this  it  is  impossible  to  admit.  Why  certain  bright  colours 
should  excite  pleasure  cannot,  I  presume,  he  explained,  any 
more  than  wby  certain  flavours  and  scents  are  agreeable;  but 
habit  ha£  something  to  do  with  the  result,  for  that  which  is  at 
first  unpleasant  to  our  senses,  ultimately  becomes  pleasant,  and 
habits  are  inherited.  With  respect  to  sounds,  Helmholtz  has 
explained  to  a  certain  extent  on  physiological  principles,  why 
tarmonies  and  certain  cadences  are  agreeable.  But  beside 
this,  sounds  frequently  reonrrtng  at  irregular  intervals  we 
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higtly  disagreeable,  as  every  one  will  admit  who  lifls  listened  at 
Digtt  to  the  irregular  flapping  of  a  rope  on  hoard  ship.  The 
Bame  principle  seems  to  come  into  play  with  vision,  as  the 
eye  prefers  symmetry  or  figures  with  Bome  regular  recurrenoe. 
Patterns  of  this  kind  aio  employed  by  even  tie  lowest  savages 
as  ornaments;  and  they  have  been  developed  tlux)ugh  sesual 
selection  for  the  adornment  of  some  malo  am'mals.  Whether  we 
can  or  not  give  any  reason  for  the  pleasure  thus  derived  from 
vision  and  hearing,  yet  man  and  many  of  the  lower  animals  aro 
alike  pleased  by  the  same  colours,  graceful  shatling  and  forms, 
and  the  same  Bounds. 

The  taste  for  the  beautiful,  at  least  as  far  aa  female  beauty  is 
concerned,  is  not  of  a  special  nature  in  the  human  mjad ;  for  it 
differs  widely  in  the  different  races  of  man,  and  is  not  quit*  the 
same  even  in  the  different  nations  of  the  same  race.  Juicing 
from  the  hideous  ornaments,  and  tha  equally  hideous  music 
admired  by  most  savages,  it  might  be  urged  that  their  sssthetic 
faculty  was  not  so  highly  developed  as  in  certain  animals,  for 
instance,  as  in  birds.  Obviously  no  animal  would  ba  capable  of 
admiring  such  scenes  as  the  heavens  at  night,  a  beautiful  land- 
scape, or  refined  music ;  but  snch  high  tastes  are  acquired 
through  culture,  and  depend  on  complex  associations ;  they  are 
not  enjoyed  by  barbarians  or  by  uneducated  persons. 

Many  of  the  thculties,  which  have  been  of  inestimable  service 
to  man  for  his  progressive  advancement,  such  as  the  powers  of 
the  imagination,  wonder,  curiosity,  an  undefined  sense  of  beaiity, 
a  tendency  to  imitation,  and  the  love  of  escitement  or  novelty, 
could  hardly  fail  to  lead  to  capricious  changes  of  customs  and 
fashions.  1  have  alluded  to  this  point,  because  a  recent  writer  ^ 
has  oddly  fixed  on  Caprice  "  as  one  of  the  most  remarkable  and 
"typical  differences  between  savages  and  brutes."  But  not 
only  can  we  partially  understand  how  it  is  that  man  is  from 
various  conflicting  influences  rendered  capricious,  but  that 
the  lower  animals  are,  as  we  shall  hereafter  see,  likewise  ciipri- 
oious  in  their  affections,  aversions,  and  sense  of  beauty.  There 
is  also  reason  to  suspect  that  they  love  novelty,  for  it  own  saio. 

Bdief  in  Goii^-Rdigion. — There  is  no  evidence  that  man  was  I 
aboriginally  endowed  with  the  ennobling  belief  in  the  existence 
of  an  Omnipotent  God.  On  the  contrary  there  is  ample  ovidenee, 
aerived  not  from  hasty  travellers,  but  &om  men  who  have  locg 
resided  with  savages,  that  numerous  races  have  existed,  and  still 
exist,  who  have  no  idea  of  one  or  more  gods,  and  who  have  no 
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trords  in  their  languages  to  ospress  euoh  an  Moa."'  The  qnostion 
is  of  course  wtoHy  diatinct  from  that  higher  one,  whether  there 
eiistK  a  Creator  and  Euler  of  the  universe ;  and  this  has  b^eu 
answered  in  theaffirmatiTe  by  some  of  the  highest  intellects  that 

,  have  ever  esiBted. 

If,  however,  we  include  under  the  term  "religion"  the  belief 
in  unseen  or  spiritual  agencies,  the  case  is  wholly  different ;  for 

;  this  belief  seems  to  be  universal  with  the  less  civilised  races. 
Nor  is  it  diflScuIt  to  comprehend  how  it  arose.  As  soon  as  the 
important  faculties  of  the  imagination,  wonder,  and  curiOHity, 
tc^ther  with  some  power  of  reasoning,  had  become  parl.ially 
developed,  man  would  naturally  crave  to  understand  what  was 
passing  around  him,  and  would  have  vagniely  speculated  on  his 
own  existence.  As  Mr.  MXennan"  lias  remarfeed. "  Some  explan- 
"  ation  of  the  phenomena  of  life,  a  man  must  feign  for  himself- 
"  ajid  to  judge  from  theunfversalityof  it,  the  simplest  hypothesis , 
"  and  the  first  to  occur  to  men,  seems  to  have  been  that  natural 
"  phenomena,  are  ascribable  to  the  presence  in  animals,  plants, 
'"  and  things,  and  in  the  forces  of  nature,  of  sncli  spirits  promptiug 
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is  alw  probable,  as  Mr.  Tylor  has  shewn,  that  dreams  may  have 
first  given  rise  to  the  notion  of  spirits ;  for  savages  do  not  readily 
distinguish  between  snhjeciive  and  objective  impressions.  When 
a  savage  dreams,  the  figures  which  appear  before  him  are 
believed  to  have  come  from  a  distance,  and  to  stand  over  him  ; 
or  "  the  soul  of  the  dreamer  goes  out  on  its  travels,  and  comes 
"  Lome  with  a  remembrance  of  what  it  has  seen.""    But  imtil 

us  of  religious  belief  thionghoiit 
world,  by  man  being  led  thniueh 
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the  faculties  of  iraflginatioii,  curiosity,  reason,  iSe,,  tad  been 
fairly  well  deTcloped  in  the  loiiid  of  man,  his  dreams  would  not 
hsYe  led  Mm  to  believe  in  spirits,  any  more  than  in  tie  case  of 

The  tendency  in  savages  to  imagine  that  natoral  ohjects  and 
agencies  are  animated  by  spiritual  or  Uring  essences,  ia  perhaps 
illustrated  by  a  little  fact  which  I  once  noticed :  my  dog,  a  full- 
grown  aud  very  sensible  animal,  was  lying  on  tbe  lawn  during  a 
hot  and  still  day ;  bat  at  a  little  distance  a  slight  breeze  occa- 
sionally moved  an  open  parasol,  wliich  would  have  been  wholly 
disregarded  by  the  dog,  had  any  one  stood  near  it.  As  it  was, 
every  time  that  the  parasol  slightly  moved,  the  dog  growled 
fiercely  and  barked.  He  must,  I  think,  have  reasoned  to  liimself 
in  a  rapid  and  unconscious  manner,  that  movement  without  any 
apparent  cause  indicated  the  presence  of  some  strange  liviug 
agent,  and  that  no  stranger  had  a  right  to  be  on  his  territory. 

The  belief  in  spiritual  agencies  would  easily  pass  into  the 
belief  in  the  existence  of  one  i  '       ~ 

naturally  attribute  to  spirits  tJ 
vengeance  or  simplest  fonn  of  justice,  and  t 
which  they  themselves  feel.  The  Fu^ans  appear  to  be  in  this 
respectin  an  intermediate  condition,  for  when  the  surgeon  on  board 
the  "Beagle"  shot  some  young  ducklings  as  specimens,  York 
Minster  declared  in  the  most  solemn  manner,  "  Oh,  Mr.  Bynoe, 
"  much  rain,  much  snow,  blow  much;"  and  this  was  evidently 
a  retributive  punishment  for  wasting  human  food.  So  again  be 
related  how,  when  his  brother  killed  a  "  wild  man,"  storms  long 
raged,  much  rain  and  snow  fell.  Tet  we  could  never  discover 
that  the  ruegiana  believed  in  what  we  should  call  a  Grod,  or 
practised  any  religious  rites;  and  Jemmy  Button,  with  justitiable 
pride,  stoutly  maintained  that  there  was  no  devil  in  his  land. 
This  latter  assertion  is  the  more  remarkable,  aa  with  savages  the 
belief  ia  bad  spirits  is  far  more  common  than  that  in  good 

The  feeling  of  religious  devotion  is  a  highly  complex  one, 
consisting  of  love,  complete  submission  to  an  eialted  and 
mysterious  superior,  a  strong  sense  of  dependence,"  fear, 
reverence,  gratitude,  hope  for  the  future,  and  perhaps  other 
elements.     No  being  could  experience  so  comples  an  emotion 
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nalil  advanced  in  bis  intellectual  and  moral  faculties  to  at  leaat 
a  moderately  high  level.  Nevertheless,  we  see  some  distant 
approach  to  this  state  of  mind  in  the  djep  love  of  a  di^  for  liis 
master,  associated  with  complete  submission,  some  fear,  and 
.  perhaps  other  feelings.  The  behaviour  of  a  d(^  when  returning 
to  his  master  after  an  absence,  and,  as  1  may  add,  of  a  monkey 
to  his  beloved  keeper,  is  widely  different  from  that  towards  their 
fellows.  In  the  latter  case  Uie  transports  of  joy  appear  to  bo 
somewhatless.and  the  sense  of  equality  is  shewn  in  every  action. 
Professor  Braubach  goes  so  &r  as  to  maintain  that  a  d(%  looks 
on  his  master  aa  on  a  god." 

The  same  high  mental  facnltiea  which  first  led  man  to  believe 
in  unseen  spiritual  agencies,  then  in  fetishism,  polytheism,  and 
ultimately  in  monotheism,  wonld  infallibly  lead  him,  as  long  as 
his  reasoning  powers  remained  poorly  developed,  to  various 
strange  superstitions  and  customa  Many  of  these  are  terrible 
to  think  of— such  as  the  sacrifice  of  human  beings  to  a  blood- 
loving  god;  the  trial  of  innocent  persons  by  the  ordeal  of  poison 
or  fire;  witehoraft,  Ac. — yet  it  is  well  occasionally  to  reflect  on 
these  superstitions,  for  they  shew  us  what  an  infinite  debt  of 
gratitude  we  owe  to  the  improvement  of  onr  reason,  to  science, 
and  to  our  accumulated  knowledge.  As  Sir  J.  Lubbock"  has  well 
observed,  "  it  is  not  too  much  to  saj  that  the  horrible  dread  of 
"  unknown  evil  hangs  like  a  thick  cloud  over  savage  life,  and 
"  embitters  every  pleasure."  These  miserable  and  indirect 
consequences  of  otu  highest  faculties  may  be  compared  with  the 
incidental  and  occasional  mistakes  of  the  instincts  of  the  lower 
Animals. 
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CHAPTER  IV. 


The  moral  sense  —  FuBdamental  proposition  —  The  qualities  of  social 
snimals — Origin  of  socisbilitj' — Strui^le  between  opposed  instiflots — 
Man  a  sodal  animal — The  more  endnring  social  instincts  conqner  otlier 
less  persistent  instincts — The  social  virtues  alone  regarded  by  savages — 
The  self-reEanling  virtBcs  acquired  at  a  later  stage  of  dcTclopment— 
The  importance  of  the  judgment  of  the  members  of  the  same  community 
on  coniluct — Transmission  of  moral  tendenuies — Snmmary. 

I  FULLY  subscribe  to  the  judgment  oE  those  writers'  who] 
inaJiitiiJii  that  of  all  the  differencee  between  maa  and  the 
lower  animals,  the  moral  sense  or  conscience  is  by  far  thej 
Diost  important.  This  sense,  as  MacMntosh'  remarks,  "  has  ai 
"  rightful  supremacy  over  every  other  principle  of  human 
"action;"  it  is  summed  up  in  that  short  but  imperious  word 
mtgJd,  so  full  of  high  significance.  It  is  the  most  noble  of  all 
the  attributes  of  man,  leading  h'TH  without  a  moment's  hesita- 
tion to  risk  his  life  for  that  of  a  fellow-creature ;  or  after  due 
dehberation,  impelled  simply  by  the  deep  feeling  of  right  or 
duty,  to  sacrifice  it  in  some  great  cause.  Immanuel  Kant 
exclaims,  "  Duty  I  Wondrous  thought,  that  workest  Eeithei  by 
"  fond  insinuation,  flattery,  nor  by  any  threat,  but  merely  i^ 
"holding  up  thy  naked  law  in  the  soul,  and  so  extorting  for 
"thyself  always  reverence,  if  not  always  obedience;  before 
"  whom  all  appetites  are  dumb,  however  secretly  they  rebel ; 
"  whence  thy  original  ?" ' 

This  great  question  has  been  discussed  by  many  writers*  of 
consummate  ability ;  and  my  sole  excuse  for  touching  on  it,  is 
the  impossibility  of  here  passing  it  oyer;  and  because,  as  far  as  I 
know,  no  one  has  approached  it  exclusively  from  the  sida  of 
natural  history.    The  investigation  possesses,  also,  some  in- 

'  See,  for  instance,  on  this  subject,  and  Moral  Siaenoe,'  1868,  p.  543- 

Quatrefaees,      •  Dnitif    de    l'Esp*ce  725)  of  twenty-sii  British  authors 

Hnmaine,"  1881,  p.  21,  &c  who  have  written  on  this  sabject, 

*  '  Dissertation  on  Ethical  Philo-  and  whose  names  are  fiimiliar  to 
•ophy,'  1837,  p.  231,  &e.  every  I'eader ;  to  these,  Mr.  bain'» 

'  'Metaphysics  of  Etliica,'  trans-  own  name,  and  those  of  Mr.  Leekj, 

lated  I?  J.  W.  Semple,  Edinbarg h,  Mr.    Shadworth    Hodgson,    Sir   J. 

;83B,  p.  138.  Lubbock,    and     others,    might     1m 
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t  interestj  as  au  attempt  to  see  how  far  tho  stTnly  of 
the  lower  animals  throws  light  on  one  of  the  highest  psjchical 
Acuities  of  man. 
I  Tho  following  proposition  seems  to  me  in  a  higli  degree 
I  probable — namely,  that  any  animal  whatever,  endowed  with 
.'  well-marked  social  instincts,"  the  parental  aad  filial  aifeotiona 
bein^  here  included,  would  inevitably  ai;c[uiie  a  moral  sense  or 
conscience,  as  soon  as  its  intellectual  powers  had  become  aawell, 
,  or  nearly  as  well  developed,  as  in  man.  Por.jJrsWj,  the  social 
Instincts  lead  an  animal  to  take  pleasure  in  tjie  society  of  its 
fellows,  to  feel  a  certain  amount  of  sympathy  with  tJiKm,  and  to 
perform  various  services  for  them.  The  services  may  be  of  a 
definite  and  evidently  instinctive  natui'e ;  or  there  may  bo  only 
a  wish  and  readiness,  as  with  most  of  the  h^her  social  aDimalS; 
to  aid  their  fellows  in  certain  general  ways.  But  these  feelings 
and  services  ai'e  by  no  means  extended  to  all  the  individnals  of 
the  samespecies,  only  to  those  of  the  same  association.  Secondly, 
as  Doon  as  the  mental  fecultles  had  become  highly  developed, 
im^es  of  all  past  actions  and  motives  would  be  incessantly 
paaaing  thiongh  the  brain  of  each  individual ;  and  that  feeling 
of  di'^satisfaction,  or  even  misery,  which  invariably  results,  as  we 
shall  hereafter  see,  from  any  unsatisfied  instinct,  would  arise, 
as  often  as  jt  was  perceived  that  the  enduring  and  always 
present  social  mstinct  had  yielded  to  some  other  instinct,  at  the 
time  stronger,  but  neither  enduring  in  its  nature,  nor  leaving 
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bnhind  it  a  very  vhid  impression.  It  is  clear  that  manj  in- 
Btinotive  desires,  SBoh  as  that  of  hunger,  are  in  fheir  natnre  of 
ehort  dAiratiou;  and  after  being  eatisfled,  are  not  readily  or 
j  vividly  lecallsd.  Thirdly,  after  the  power  of  language  had  been 
1  acquired,  and  the  wishes  of  the  commanitj  could  be  expressed, 
>|the  commoa  opinion  how  each  member  ought  to  act  for  the 
ipublio  good,  would  naturally  become  in  a  paramount  degree 
the  guide  to  action.  But  it  should  be  home  in  mind  that  how- 
ever great  weight  we  may  attribute  to  public  opinion,  our  regard 
for  the  approbation  and  disapprobation  of  our  fellows  depends 
on  sympathy,  which,  as  wo  shall  see,  forma  an  essential  j)art  of 
the  social  instinot,  and  is  indeed  its  foundation-stone,  Lastly, 
habit  in  the  individual  would  ultimately  play  a  very  important 
part  in  guiding  the  conduct  of  each  member ;  for  the  social  in- 
stinct, tc^ther  with  sympathy,  is,  like  any  other  instinct,  greatly 
strengthened  by  habit,  and  so  consequently  would  be  obedience 
to  the  wishes  and  judgment  of  the  community.  These  seyeral 
subordinate  propositions  must  now  be  discussed,  and  some  of 
them  at  considerable  length. 

I  It  may  be  well  first  to  premise  that  I  do  not  wish  to  maintain 
that  any  strictly  social  animal,  if  its  intellectual  fstcultjes  were 
to  become  as  active  and  as  highly  developed  as  in  man,  would 
acquire  eiaetiy  the  same  moral  sense  as  ours.  In  the  same 
manner  as  various  animals  have  some  sense  of  beauty,  thongh 
they  admire  widely  different  objects,  so  they  might  have  a  aensr^ 
of  right  and  wrong,  thongh  led  by  it  to  follow  widely  different 
lines  of  conduct.  If,  for  instance,  to  take  an  extreme  ease,  men 
were  reared  under  precisely  the  same  conditions  as  hive-bees, 
there  can  hardly  be  a  doubt  that  our  unmarried  females  would, 
like  the  worker-bees,  think  it  a  sacred  duty  to  kill  their  brothers, 
and  mothers  would  strive  to  kill  their  fertile  daughters ;  and  no 
'  one  would  think  of  interfering."     Nevertheless,  the  heo,  or  any 

*  Mr.  H.   Sidgv/ick    remai'ks,    in 
an  able  discussion  on  this  suljject 

(the  'Academy,'  JniiB  15th,   1872,  eame    illustiHtion,   sajs,   the  prijt- 

(p.  331),  "  a  superior  bee,  wa  may  ciples  of  social  duty  would  be  thus 

"  ftiel  sure,  would  iitpjre  to  a  milder  rfv«rsed ;  and   by  this,   1  preBQme, 

■'  solution  of  the  population   ques-  she  nieana  that  the  fulfilment  of  a 

"  tion."      Judging,   however,   from  socia,!  duty  would  tend  to  the  injury 

the  habits  of  muny  or  most  savi^es,  of  individuals ;   but   she   overlooks 

man  BoWes  th^  problem  by  female  the  fact,  which  ahe  would  doubtless 

infanticide,  po.yandry  and   promia-  admit,  that  the  instiucts  of  the  bee 

cuoDs  intetcouTse ;  therefore  it  may  have  been  acqulrcil  for  the  good  of 

w«ll  be  doubted  whether  it  would  the  community.     She  goes  so  far  aa 
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other  social  animal,  would  gain  in  our  siippo 
appears  to  me,  pome  feeling  of  right  or  wrong,  o 
For  each  indiTidnal  would  Iiave  an  inward  sense  of  possessing 
certain  stronger  or  more  endnring  instincts,  and  others  less 
strong  or  enduring ;  so  tliat  there  would  often  be  ft  straggle  es  to 
which  impulse  should  be  followed;  and  satisfnction,  dissatis- 
faction, or  evon  misery  would  be  felt,  as  past  impressions  were 
compared  during  tlieir  incessant  passage  through  the  mind.  In 
this  case  an  inward  raonitor  would  tell  the  animal  that  it  would 
have  been  better  to  haTe  followed  the  one  impulse  rather  than 
the  other.  The  one  course  or^ht  to  have  been  followed,  and  the 
other  ought  not;  the  one  would  have  been  right  and  the  other 
wrong ;  but  to  these  terms  I  shall  recur. 

Socmbility. — Animals  of  many  kinds  are  social ;  we  find  even 
distinct  species  living  together;  for  example,  some  American 
monkcTS ;  and  united  flocks  of  rooks,  jackdaws,  and  starUnge 
Man  shews  the  same  feeling  in  hisstrong  love  for  the  dog,  which 
the  Aog  returns  with  interest.  Ererj  one  must  have  noticed  ho* 
miserable  horses,  dogs,  sheep,  &c.,  are  when  separated  from 
their  companions,  and  what  stiijng  mutual  affection  the  two 
former  kinds,  at  least,  shew  oa  their  reunion.  It  is  curious  to 
speculate  on  the  feelings  of  a  dog,  who  will  rest  peacefully  for 
hours  in  a  room  with  his  master  or  any  of  the  family,  withoiul 
the  least  notice  being  taken  of  him ;  but  if  left  for  a  short  time 
by  himself,  barks  or  howls  dismally.  We  will  confine  our 
attention  to  the  higher  social  animals ;  and  pass  over  insect^ 
nithough  some  of  these  are  social,  and  aid  one  another  in  manj 
important  ways.  Tlifi.  mnst  f""''"''"  nint'.lfj_L"rTJri]  Jn  ther^ 
higher  animals  is  to  warn  one  anothmLfif  dargsr  by  mppriB  dU^ 
the  united  senses  of  all.  Every  sportsman  knows,  as  Dr.  Jaeger 
remarks,'  how  difficult  it  is  io  approach  animals  in  a  herd  or 
trooji.  Wild  horses  and  cattle  do  not,  1  believe,  make  anj 
danger-signal^:  but  the  attitude  of  any  one  of  them  who  first 
discovers  an  enemy,  warns  the  otherB.  Babbits  stamp  loudly  on 
the  ground  with  their "hmS^feet  as  a  signal :  sheop  and  iihamois 
do  the  same  with   their  forefeet,  nttering  likewise   a  nhistlo. 


...._. 

generally  jlcoep!«d,  "  I  cannot  but 
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of  a  troop  of  monkeys  acts  as  tlie  sentinel,  and  titters  cneH 
expressive  both  of  danger  and  of  safety.*  Social  animftls  perform 
many  littlo  Bervices  for  each  other :  horses  mbble,- and  cowa  lick 
each  other,  on  any  spot  which  itoies:  monkeys  senreh  eaoh 
other  for  eternal  parasites ;  and  Brehm  states  that  after  a,  troop  g> 
of  tlie  Cfrcopitkneus  griseo-viridis  has  rushed  through  a  thomy 
brake,  each  monkey  stretches  itself  on  a  braach,  and  another 
monkey  sitting  by,  "conscientiously"  examines  its  fur,  and 
extracts  OTory  thorn  or  burr. 

Animals  also  render  moreJmggrtajrLge^ces  to  one  another : 
thus  wolves  and  some  other  beasts  of  prey  hunt  in  ^ckSj^andg-j 
aid"  one  another  in  attacking  tJieir  yictims.    Pelicans  fish  ia 
concerts     The"  Hamadrjas  baboons  turn   over  stones   to  find 
insects,  &o. ;  and  when  they  come  to  a  large  one,  as  many  as  can 
stand  round,  turn  it  over  together  and  share  the  booty.    SooiaL 
anjmalsmutiiallvfieffiTid  each  other.    Ball  bisons  in  N.  America^  ®? 
when  there  is  danger,  drive  the  cows  and  calves  into  the  middle 
of  the  herd,  whilst  they  defend  the  outside.    I  shall  also  in  a 
future  chapter   give  an  account  of  two  young  wild   bulls  at 
Chillingtiani  attacking  an  old  one  in  concert,  and  of  two  stallions 
together  trying  to  drive  away  a  tidrd  stallion  from  a  troop  of 
mares.     In  Abyssinia,  Brehm  encountered  a  groat  tvoop  of 
baboons,  who  were  crossing  a  valley :  some  had  already  ascended 
the  opposite  monatain,  and  some  were  still  in  the  valley :  the 
latter  were  attacked  hy  the  dogs,  but  the  old  males  immediately 
hurried  down  from  the  rocks,  and  with  mouths  widely  opened, 
roared  so  fearfully,  that  the  dogs  quickly  di'cw  back.    They 
were  again  encouraged  to  the  attack;  but  by  this  time  all  tha  ' 
baTxwns  had  reasccoded  the  heights,  excepting  a  young  one, 
about  six  months  old,  who,  loudly  calling  for  aid,  climbed  on  a 
block  of  rock,  and  wb'I  surrounded.    Now  one  of  the  largest    ( 
males,  a  true  hero,  came  down  again  from  the  mountain,  slowly 
wont  to  the  young  one,  coaxed  him,  and  triumphantly  led  him    ' 
away — the  dogs  being  too  much  astonished  to  roako  an  attack,    ; 
I  cannot  resist  giving  another  scene  wtiioh  was  witnessed  by  this 
same  naturalist ;  an  eagle  seized  a  young  Cercopithecus,  which, 
by  clinging  to  a  branch,  was  not  at  once  carried  off;  it  cried   / 
.oudlyfor  assistance,  upon  which  the  other  members  of  the  troop, 
with  much  uproar,  rushed  to  the  rescue,  surrounded  the  eagle, 

!  Brehm,  '  Thierlebon,'  B.  i.  1864,  the  evi  lenoo  of  Altarei,  whose  ob- 
s,  52,  79.  For  the  case  of  tho  Een-tuiusBrehm  thinksouiii' triui- 
monkeya  estrauting  ihnrpit  iVnm  wm-thu  Pivr  iht,  4—^,,  ^f  iha  nl.» 
each  other,  see  s.  54. 
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ftiid  pulled  out  BO  many  featliers,  that  he  no  longer  thought 
of  his  prey,  but  only  how  to  escape.  This  eagle,  as  Brehm 
romarka.  aasTircdl 


is  certain  that  associated  animals  have  a  fcelii^  of  love  for 
eMh  other,  which  is  not  felt  by  non-social  adult  animals.  How 
far  in  most  cases  they  actually  BympatMse  in  the  paine  and 
pleasures  of  others,  is  more  doubtful,  especially  ■with  respect  to 
pleasures.  Mr.  Buxton,  however,  who  had  excellent  means  of 
observation,"  states  that  hismacana,  ■which  hved  free  in  Norfolk, 
took  "  an  extravagant  interest "  in  a  pair  witli  a  nest ;  and  when- 
ever the  female  left  it,  she  was  surronnded  by  a  troop  "  scream- 
"  ing  horrible  acclamations  in  her  honour."  It  is  often  difficult 
to  Judge  whether  animals  have  any  feeling  for  the  sufferings  of 
others  (tf  their  kind.  "Who  can  say  what  cows  feel,  when  they 
surround  and  stare  intently  on  a  dying  or  dead  companion;  ap- 
parently, however,  hb  Hoazeau  remarks,  they  feel  no  pity.  Ttwtt 
animals  sometimes  are  far  from  feeling  any  sympathy  is  too 
certain ;  for  they  will  espel  a  wounded  animal  from  the  herd,  or 
gore  or  worry  it  to  death.  This  is  almost  the  blackest  fact  in 
natural  history,  unless,  indeed,  the  explanation  which  has  been 
suggested  is  true,  that  their  instinct  or  reason  leads  them  to 
expel  an  injured  companion,  lest  beasts  of  prey,  including  man, 
should  be  tempted  to  follow  the  troop.  In  this  case  their  con* 
duct  is  not  much  worse  than  that  of  the  Forth  American  Indiana, 
who  leave  their  feeble  comrades  to  perish  on  the  plains;  or  the 
Fijians,  who,  when  their  parents  get  old,  or  fall  ill,  bury  thom 

Many  animals,  however,  certainly  sympathise  with  each  other's 
distress  or  danger.  This  is  the  case  even  with  birds.  Capt 
Stansburj  ^  found  on  a  salt  lake  in  Utah  an  old  and  completely 
blind  pelican,  which  was  very  fat,  and  must  have  been  well  fed 
for  a  long  time  by  his  companions.    Mr.  Blyth,  as  he  informs 
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me,  saw  Indian  crows  feeding  two  or  three  of  their  companions 
which  were  blind ;  and  I  hare  huard  of  an  analogous  case  with 


3  cock.  We  may,  if  we  choose,  call  these  actions 
instinctiTS ;  but  such  casee  are  much  too  rare  for  the  develop- 
ment of  anj  special  instinct."  I  have  myself  seen  a  dog,  who 
never  passed  a  cat  who  lay  sick  in  a  basket,  and  was  a  great 
friend  of  his,  withont  giving  her  a  few  licks  with  his  tongue,  the 
surest  sign  of  kind  feeling  in  a  dog. 

"^  It  must  be  called  sympathy  that  leads  a  courageous  dog  to 
fly  at  any  ond  who  strikes  his  master,  a-s  ho  certainly  will.  I 
saw  a  person  pretending  to  beat  a  lady,  who  had  a  very  timid 
little  d(^  on  her  lap,  and  the  trial  had  never  been  made  before , 
thelittle  creature  instantly  jumped  away,  but  after  the  pretended 
beating  was  over,  it  was  really  pathetic  to  see  how  perseveringly 
he  tried  to  lick  bis  mistress's  face,  and  comfort  her.  Brehm  " 
states  that  when  a  baboon  in  confinement  was  pursued  to  be 
punished,  the  others  tried  to  protect  him.  It  must  have  been 
sympathy  in  the  cases  above  given  which  led  the  baboons  and 
Cercopiiheci  to  defend  their  young  comrades  from  the  dogs  and 
the  eagle.  I  will  give  only  one  other  instance  of  sympathetic 
and  heroic  conduct,  in  the  case  of  a  Uttle  American  monkey. 
Several  years  ago  a  keeper  at  the  Zoolc^cal  Gardens  shewed  me 
some  deep  and  scarcely  healed  wounds  on  the  nape  of  his  own  neck, 
inflicted  on  him,  whilst  kneeling  on  the  floor,  by  a  fierce  baboon. 
The  little  American,  monkey,  who  was  a  warm  friend  of  this 
keeper,  lived  in  the  same  large  compartment,  and  was  dreadfully 
afraid  of  the  great  baboon.  Neverthelefs,  as  soon  as  he  saw  his 
friend  In  peril,  he  nished  to  the  rescno,  and  by  screams  and  bites 
so  distracted  the  baboon  that  the  man  was  able  to  escape,  after, 
as  the  surgeon  thought,  running  great  risk  of  his  life. 

Besides  love  and  sympathy,  animals  eihibit  other  qualities 
connected  with  the  social  instincts,  which  in  us  would  be  called 
moral ;  and  I  agree  with  Agassiz  ^'  that  di^s  possess  somethii^ 
very  like  a  conscience. 

Dogs  possess  some  power  of  selt-command,  and  this  does  not 
appear  to  be  wholly  the  result  of  fear.  As  Branbach"  remarks, 
they  will  refrain  from  stealing  food  in  the  absence  of  their 
master.  They  have  long  been  accepted  as  the  very  type  oi 
fidelity  and  obedience.  But  the  elephant  is  likewise  very  faith- 
ful to  his  driver  or  keeper,  and  probably  considers  him  as  the 

"  aid  tg  a  Enffever  spring!  from  sj 
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leader  of  the  herd.  Dr.  Hooker  informs  me  that  an  elephant, 
which  he  waa  riding  in  India,  became  so  deeply  Iw^ged  that  he 
remained  stuck  fast  until  the  nest  day,  when  he  ■was  estricated 
hy  men  with  ropes.  Under  Bach  cLrcTimstances  elcphanta  will 
seize  with  their  trunks  any  object,  dead  or  alive,  to  place  nnder 
their  knees,  to  prevent  their  sinking  deeper  in  the  mnd ;  and  the 
driver  was  dreadfully  afraid  lest  the  animal  should  have  seized 
Dr.  Hooker  and  crushed  bini  to  death.  But  the  driver  himself, 
as  Dr.  Hooker  was  assured,  ran  no  risk.  This  forbearance  under 
an  emergency  so  dreadful  for  a  heavy  animal,  is  a.  wonderful 
proof  of  noble  fidelity.^* 

All  nnimiils  livinp;  in  ahody.ffhich  defend  themselves  or  attack 
,  their  enemies  in  concert,  must  indeed  be  in  some  degree  Sithful 
'  to  one  another;  and  those  that" follow  aTeaileFmuST^ En  some 
lie^Se^obedieiit.  When  the  baboons  in  Abyssinia"  plunder  n 
garden,  they  silentl j  follow  their  leader ;  and  if  an  imprudent 
yoiu^  animal  maJces  a  noise,  he  receives  a  slap  from  the  others 
to  teach  him  silence  and  obedience.  Mr.  Galton,  who  lias  had 
eicelleat  opportunitieB  for  observing  the  half-wild  cattle  in  S. 
Africa,  says,^  that  they  cannot  endure  even  a  momentary  separa- 
tion from  the  herd.  Th^  are  eEsentially  slavish,  and  accept  th» 
common  determination, "seekJcg-no^'EeHCTlor tKaiTfFbe  led  bj 
any  one  oic  who  has  enough  "sell-reliajcfe.  to  .accept  the  position. 
The  men  who"l)feak  in  theseanimals  for  haicess,  watch  assidu- 
ously for  those  who,  by  grazing  apart,  shew  a  self-reliant  dis- 
position, and  these  they  train  as  fore-oxen.  Mr,  Galton  adds 
that  such  am"mals  are  rare  and  valuable ;  and  if  many  were  bom 
they  would  soon  be  eliminated,  as  lions  ajre  always  on  the  look- 
out for  the  individuals  which  wander  fcom  the  herd. 

■With  respect  to  the  impulse  which  leads  certain  annuals  to 
associate  together,  and  to  aid  one  another  in  many  ways,  we 
may  infer  Uiat  in  most  eases  they  are  impelled  by  the  same 
sense  of  satiEfacfion  or  pleasure  which  they  experience  in  per- 
forming other  instinctive  actions;  or  by  the  same  sense  of 
dissatiBfaetion  as  when  other  instinctive  actions  are  checked. 
We  see  this  in  innumerable  instances,  and  it  is  illustrated  in  a 
striking  manner  by  the  acquired  instincts  of  our  domesticated 
animals;  thus  a  young  shepherd-d(^  del^hts  in  driving  and 
running  round  a  flock  of  sheep,  but  not  in  worrying  them ;  a. 
young  fos-hoimd  delights  in  hunting  a  fox,  whilst  some  other 
kinds  of  dogs,  as  I  have  witnessed,  utterly  disregard  foxes.  What 
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B  strong  feolbg  of  inwsijrd  satisfaction  must  impel  a  bird,  so  full 
of  activity,  to  brood  day  after  day  oTer  her  eggs.  Migratorji 
birds  aro  quite  miserablo  if  stopped  from  migrating;  perlia]!s 
they  caijoy  starting  on  their  long  flight ;  but  it  is  hard  to  believe 
that  the  poor  pinioned  goose,  described  by  Audubon,  wliich 
started  on  foot  at  the  proper  time  for  its  journey  of  probably 
more  than  a  thousand  miies,  could  have  felt  any  joy  in  doing  so. 
Some  instincts  are  determined  solely  by  painful  feelings,  as  fc; 
fear,  wtiich  leads  to  self-preservation,  and  is  in  some  cases  directed 
towards  special  enemies.  No  one,  I  presume,  can  analyse  the 
sensations  of  pleasure  or  pain.  In  many  instances,  however,  ii 
is  probable  that  instincts  are  persistently  followed  from  the 
mere  force  of  inheritanoo,  without  the  stimulus  of  either 
pleasure  or  pain,  A  young  pointer,  when  it  first  scents  game, 
apparently  cannot  help  pointing.  A  squirrel  in  a  cage  who  pats 
tie  nuts  which  it  cannot  eat,  as  if  lo  bury  them  in  the  ground, 
can  hardly  he  thought  to  act  thus,  either  from  pleasure  or  pain. 
Hence  the  common  assumption  that  men  must  be  impelled  to 
every  action  by  esijeriencing  some  pleasure  or  pain  may  bo  erro- 
neooa.  Although  a  habit  may  be  blindly  and  implicitly 
followed,  independently  of  any  pleasure  or  pain  felt  at  the 
moment,  yet  if  it  be  forcibly  and  abruptly  checked,  a  vague 
Bense  of  dissatisfaction  is  generally  experienced.  ' 

It  lias  often  been  assumed  that  animals  were  in  the  first  place 
rendered  social,  and  that  they  feel  as  a  consequence  uneomfort^ 
able  when  separated  from  each  other,  and  comfortable  whilst 
together ;  but  it  is  a  more  probable  view  that  these  sensations 
were  first  developed,  in  order  til"*'-  ♦■''"'^  jVniTT"'!"  which  would 
profit  by  living  in  society,  should  be  induced  to  live  together, 
in  the  saiiie  manner  as  the  sense  of-firraglTana^fLe  pleasure  o\ 
eating  were,  no  doubt,  first  acquired  in  order  to  induce  animals 
to  eat.  The  feeling  of  pleasure  from  society  is  probably  an/ 
extension  of  the  parental  or  filial  affections,  since  the  social! 
instinct  seems  to  be  developed  by  the  young  remaining  for  a  I 
long  time  with  their  parents;  and  this  extension  may  be  attri-  \ 
buted  in  uart  to  habit,  but  chie^y  to  natural  selection.  .  With_J 

tho  inStviduals  wM^_took  the  greatest  pleasure  in  society  ^ 
wonidnicst  oscaua^various  dangers^  whilat.  t.lnwi  t,b»t  i-areil 
least  for  their  comrades,  and  lived ^olitaiy,  would  perish  in 
graitetlfiuioberB,.  With  respect  to  tho  origin  of  the  paSStal 
nnd  filial  affections,  which  apparently  lie  at  the  base  of  the 
social  instincts,  we  know  not  tho  steps  by  which  they  liave 
bsea  gained;  but  we  may  infer  that  it  has  been  to  a  large 
axifiiit  through  natural  selection.    So  it  Las  almost  certainly 
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been  with  the  unusual  and  opposite  feeling  of  hatred  between 
the  ceareBt  relations,  as  with  tho  workor-bees  which  kill  their 
brothcr-droceSj  and  with  the  queen-bees  which  kill  their 
daughter-queens ;  the  desire  to  destroy  their  nearest  relations 
having  be^  in  this  case  of  serrice  to  the  community.  Parental 
affection,  or  some  feeling  which  replaces  it,  has  been  developed 
in  certain  aninjals  extremely  low  in  the  scale,  for  example,  in 
star-fishea  and  spiders.  It  is  also  occasionally  present  in  a  few 
members  alone  in  a  whole  group  of  animals,  as  in  the  genus 
Porficula,  or  earwigs. 

The  all-important  emotion  of  sympathy  is  distinct  from  that 
of  love.  A  mother  may  passionately  lovo  her  sleeping  and 
passive  infant,  but  she  can  hardly  at  such  times  be  said  to  feel 
sympathy  for  it.  The  love  of  a  maa  for  his  dog  is  distinct  from 
sympathy,  and  so  is  that  of  a  dog  for  Ms  master.  Adam  Smith 
formerly  argued,  as  has  Mr.  Bain  recently,  that  the  basis  of 
sympathy  lies  in  our  strong  retentiveness  of  former  states  of 
pain  or  pleasure.  Hence,  "  the  sight  of  another  person  en- 
"  during  hunger,  cold,  fatigue,  revives  in  us  some  recollection  of 
"  these  states,  which  are  painful  even  in  idea."  We  aie  thus 
impelled  to  relieve  the  sufferings  of  another,  in  order  that  our 
own  painful  feelings  may  be  at  tho  same  time  relieved.  In  like 
manner  we  are  led  to  participate  in  the  pleasures  of  others.^' 
But  I  cannot  see  how  this  view  explains  the  fact  that  sympathy 
is  excited,  in  an  immeasurably  stronger  degree,  by  a  beloved, 
than  by  an  indifCerent  person.  The  mere  sight  of  suffering, 
independently  of  love,  wotUd  snfflce  to  call  up  in  ns  vivid 
iwollections  and  associations.  The  explanation  may  lie  in  the 
fact  that,  with  all  animals,  sympathy  is  directed  solely  towards 
the  members  of  the  same  community,  and  therefore  towards 
known,  and  more  or  lees  beloved  members,  but  not  to  all  tho 
individuals  of  the  same  species.  This  feet  is  not  more  sur- 
prising than  Oiat  the  fears  of  many  animals  should  be  directed 
against  special  enemies.  Species  which  axe  not  social,  such  as 
lions  and  tigers,  no  doubt  feel  sympathy  for  the  suffering  of 
their  own  young,  but  not  for  that  of  any  other  animal.    With 

*'    See    the    first    and    striking  "  or  others  in  his  stead,  maj  make 

chapter   ia  Ad^^m  Smith's  'Theoiy  ^'  up,  by  sympathy  and  good  ofHces 

of    Moral   Sentiments.'      Also   Mr.  "  returned,   for   all   the  sacrifioe." 

Bain's  'Mental  and  Moral  Science,'  But  If,  aa  appears  to  be  the  ease, 

1868,   p.  2*4,  and    375-282.     Mr.  sympathy   is    sti-ictly   an    instinirt, 

Itain  states,  tliat  "sympathy  is,  in-  its  eieroise  woald  give  dire.^t  plea- 

'  jire<tlif,  a  source  of  pleasure  lo  sure,  in  the  same  manner  as   th« 
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mankuid,  eelfisliceas,  esperienco,  and  imitation,  probably  odd, 
as  Mr.  Bain  has  ehewn,  to  the  power  of  Eympathy ;  for  we  aro       o-oy 
led  by  the  hope  of  receiTiag  p[ood  in  retiirn  to  perform  act8_^  Wecl 
oT" sympathotic  kindness    to  others;   and  sympathr^is  much 
trtjeaKthcncd  by  habit.    In  however  complex  a  raanner  thi3~N 
feetii^  may  have  originated,  as  it  is  one  of  high  importance  to    [ 
all  those  animals  which  aid  and  defend  one  another,  it  will  havo    I 
been  increased  through  natnial  seiection ;  for  those  commu-    i 
nities,  which  included  tJie  greatest  nnnjber  of  the  most  sympa-  ( 
thetic  members,  woidd  flourish  best,  and  roar   the    greatest  \ 
niinibor  of  offspring.  ■-— ) 

It  is,  however,  impossible  to  decide  in  many  cases  whether 
certain  social  instincts  have  beun  acquired  through  natural 
selection,  or  are  the  indirect  result  of  other  instincts  and 
foculties,  such  as  sympathy,  loflson,  experience,  and  a  tendency 
to  imitation ;  or  again,  whetlier  they  are  simply  the  result  of 
long  .continued  habit.  So  remarkable  an  instinct  as  the  placing 
sentinels  to  warn  the  community  of  danger,  can  hardly  have 
been  the  indirect  result  of  any  of  these  feculties ;  it  must,  tbore- 
fore,  have  been  directly  acquired.  On  the  other  hand,  the  habit 
followed  by  tho  males  of  some  socjal  HiiimplK  of  ilpfpni^in};  \hn 
community,  and  of  attacking  their  RnfimipH  nr  t>ipir  pri-y  in 
concert,  may~perhap8  have  originated  from  mutual  sympathy ; 
but  eourafie,  anci  m  rnost  cases  strength,  miist  have  been 
previously  acquired,  probably  through  naturaFselection. 

Of  the  various  instincts  and  habits,  some  are  much  stronger 
than  others ;  that  is,  some  either  give  more  pleasure  in  their 
performance,  and  more  distress  in  their  prevention,  than  others ; 
or,  which  is  probably  quite  as  important,  they  are,  through 
inheritance,,  more  persistently  foEowed,  without  exciting  any 
special  feeling  of  pleasure  or  pain.  We  are  ourselves  conscious 
that  some  habits  are  much  more  difGcnlt  to  cure  or  change  than 
otliers.  Hence  a  struggle  may  often  be  observed  in  animals 
between  different  instincts,  or  between  an  instinct  and  some 
habitual  disposition ;  as  when  a  dog  rushes  after  a  hare,  is 
rebuked,  pauses,  hesilatfes,  pursues  again,  or  returns  ashamed  lo 
his  master ;  or  as  between  the  love  of  a.  female  dog  for  her  young 
puppies  and  for  her  master,— for  she  may  be  seen  to  slink  away 
to  them,  as  if  half  ashamed  of  not  accompanying  her  master. 
But  the  most  curious  instance  known  to  me  of  one  instinct 
getting  the  better  of  another,  is  the  migratory  instinct  conquer- 
ing the  maternal  instinct.  The  former  is  wonderfully  strong;  a 
confined  bird  will  at  the  proper  season  beat  her  breast  against 
the  wires  of  her  cage,  until  it  is  bare  and  bloody.  It  causes 
young  salmon  to  leap  oot  of  the  fi;esh  water,  in  which  they  could 
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coatiaue  to  exist,  and  tiius  imintentionally  to  commit  suioido. 
Every  one  knows  how  strong  the  maternal  instinct  is,  leading 
even  timid  birds  to  fiice  great  danger,  though  with  hesitation, 
and  in  opposition  to  theinstinct  of  self-preseryation.  Neverthe- 
less, the  migratory  instinct  is  so  powerful,  that  Me  in  the  autumn 
Bwfjlows,  hoosa-martins,  and  swifts  frequently  desert  their 
tender  young,  leaying  them  to  perish  miserably  in  their  nests." 

We  can  perceive  that  an  instinctive  impulse,  if  it  be  in  any 
way  more  beneficial  to  a  species  than  some  other  or  opposed 
instinct,  would  be  rendered  the  more  potent  of  tlio  two  through 
natural  selection ;  for  the  individuals  which  hod  it  most  strongly 
developed  would  survive  in  larger  numbers.  Whether  this  is  the 
case  with  the  migratory  in  comparison  with  the  maternal  instinct, 
mf.y  be  doubted.  The  great  persistence,  or  steady  action  of  the 
former  at  certain  seasons  of  tiio  year  during  the  whole  day,  laK^ 
gi  e  t  ibr  a  time  paramount  force. 

M  n  a  somal  anima!. — Every  one  will  admit  that  man  is  a 
so  al  being.  We  see  this  in  his  dislike  of  solitude,  and  in  his 
wish  fo  society  beyond  that  of  his  own  family.  Solitary  con- 
fin  m  nt  is  one  of  the  severest  punishments  which  can  be 
TTifli  ted  Some  authors  suppose  that  man  primevally  lived  in 
singl  families  ;  but  at  the  present  day,  though  singlo  families, 
o  only  two  or  three  together,  roam  the  soHtudes  of  some  savage 
land  they  always,  as  far  as  I  can  discover,  hold  friendly 
relat  ns  with  other  families  inhabiting  the  same  district.  Such 
famih  occasionally  meet  in  council,  and  unite  for  their  common 
d  f  noe.  It  is  no  argument  against  savage  man  being  a  social 
anunal  that  the  tribes  inhabiting  adjacent  districts  are  almost 
al   ay    at  war  with  each  other ;   for  tiis  social  instincts  nevei 

t  nd  t  all  the  individuals  of  the  same  species.  Judging  from 
tl  e  a  lalogy  of  the  majority  of  the  Quadrumana,  it  is  probable 
th  t  t!  early  ape-like  progenitors  of  man  were  likewise  social ; 
but  this  s  not  of  much  importance  for  us.    Although  man,  as 

"  This  lact,  the  Eev.  I.  Jenyns  hatched.     USaay  birds,  not  jet  old 

•taU9  (see  his  edition  of  '^  White's  enongli    for  s  prolonged  flight,  ai-e 

Kat.    Hist,    of  Selborne,'   1853,    p.  likewise   deseitod  and  left   behind. 

204)  «as  first  recorded  by  the  illu:^  See  Blackwall,  'Researches  in  2oo- 

Irions  Jenner,  in  'PhiL  Transact.'  logy,' 1834, pp.  108, 118.     For  same 

182*,  and  has  since  been  confirmed  additional   evidence,   although   this 

by  several  observers,  especially  by  is   not  wanted,  aea  Leroy,  'Letti'eii 

Mr.  Ulackwalt.     This  latter  carefnl  Phil.'    1802,   p.   217,     For   Swifts, 

Dbserver    ei.imined,    late     in     the  Gould's  'Introduction  U>  the  Bii'^ia 

auCuion,  duiing  two  yeai^s,  thirty-  of  Great  Britain,'  1823,  p.  5.    Simi- 

til   nests  {    he   found   that    twelve  lar    cases    have    been    observed    in 

coBtaioed   young    dead    birds,    live  Canada     by     Mr.     Adams;     'Pup. 

contained  eggs  on  the  point  of  being  Science     Rpview,'    July     187J,    [l 

hEtcheU,  and  three,  eggs  not  nearly  'JS'i. 
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hs  now  exists,  has  few  special  instincts,  taving  lo3t  aiij  whicli 
his  early  progenitors  may  have  possessed,  this  is  no  reason  why 
he  should  not  have  retained  from  an  extremely  remote  period 
Bome  degree  of  instinctiTe  love  and  sympathy  for  his  fellows. 
We  are  indeed  all  conscious  that  we  do  possess  such  sympathetic 
foelingB ;  '^  but  our  consciousness  does  not  tell  ns  whether  they 
are  instinctive,  having  originated  long  ago  in  the  same  manner 
as  with  the  lower  animals,  or  whether  they  have  been  acquired 
IS  during  our  early  years.    As  man  is  a  social  animal , 


for  these  qualities  are  common  to  most  social  animals,  lie  woitld 
consequently  possess  some  capacity  for  self-command.  He 
would  from  an  inherited  tendency  be  willing  to  defend,  in 
concert  with  otheig^his  fellow-mcn"I~and  woiii3~tie  reai^to'aid  .}^ 
them  m  any  way,  which  did  not  too  greatly  inteijere  with^  his 
own  weliare  or  his  own  strong 'desires. 

The  social  animals  which  stand  afthe  bottom  of  the  scale  are  I 
guided  almost  esclusively,  and  those  which  eland  higher  in  the  ! 
scale  are  largely  guided,  by  special  instincts  in  the  aid  which 
they  give  to  the  members  of  the  same  community;  but  they  are  | 
likewise  in  part  impelled  by  mutual  love  and  sympathy,  assisted  • 
apparently  by  some  amount  of  reason.  Although  man,  as  just 
remarked,  has  no  special  instincts  to  tell  him  how  to  aid  his 
fellow-men,  he  still  has  the  impulse,  and  with  his  improved 
intellectual  faculties  would  naturally  be  much  guided  in  this 
respect  by  reason  and  experience.  Instinctive  sympathy  would 
also  cause  him  to  value  highly  the  approbation  of  his  fellows  ; 
for,  as  Mr.  Bain  has  clearly  shewn,^  the  love  of  praise  and 
the  strong  feeling  of  glory,  and  the  still  stroller  horror  of  scorn 
and  infamy, "  are  due  to  the  workings  of  sympathy."  Conse- 
quently man  would  be  influenced  in  the  highest  degree  by  the 
wishes,  approbation,  and  blame  of  his  fellow-men,  as  eipre^ed 
by  their  gestures  and  language.  Thus  the  social  instincte, 
which  most  have  been  acquired  by  man  in  a  very  rude  state, 
and  probably  even  by  his  early  ape-like  progenitors,  still  give 
the  impulse  to  some  of  his  best  actions ;  but  his  actions  are  in  a 
higher  degree  determined  by  the  expressed  wishes  and  Judgment 


»  Hnme  rem^tke  ('Ad  Enquiry 

"ofthefo 

Concerning  the  Pnnciplss  of  Morals,' 

edit,  of  XTSl,  p.  132),  "ThBre  seems 

"the  latt. 

'■  s  necessity  fcr  lonfessing  that  the 

"choly   d: 

-  different  to  us,  but  that  the  view 
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or  his  fellow-men,  and  nnfortTinatelj  Tory  oftea  by  his  own  strong 
Belfish.  desires.  But  as  love,  sympathy  and  self-command  become 
Btrengthened  by  habit,  and  as  the  power  of  reasoning  becomes 
dearer,  so  that  man  can  value  Justly  tLe  judgments  of  his 
foUows,  he  will  feel  himself  impelled,  apart  from  any  transitory 
pleasure  or  pain,  to  certain  lines  of  conduct.  He  might  then 
deulare— not  that  any  barbarian  or  uncultdvaled  man  could 
thus  think — I  am  the  supreme  judge  of  my  own  conduct,  and  ii; 
tho  words  of  Kant,  I  will  not  in  my  own  person  Tiolat«  the 
dignity  of  humanity. 

Tiie  more  endariay  Social  Instincts  conqver  the  lts»  persisleiil 
lastincti.—'We  have  not,  however,  as  yet  conadered  the  main 
point,  on  which,  from  our  present  point  of  view,  the  whole 
question  of  tho  moral  sense  turns.  Why  should  a  man  feci  that 
be  ought  to  obey  one  instinctive  desire  rather  than  another  ? 
Why  is  he  bitterly  regretful,  if  ho  has  yielded  to  a  strong  sense 
of  self-preseryation,  and  has  not  risked  his  life  to  save  that  of  a 
fellow-creature  ?  or  why  does  he  r^ret  having  stolen  food  from 
hunger? 

It. is  evident  in  thaJraJplitce.  that  wiih.mankindjhe  instinc- 
tive  impulses  have  different  d^rees  of  strength ;  a  savage  will 
risk  his  own  life  to  save  thatataJSsnber  of  the  same  community, 
but  will  be  wholly  indifferent  about  a  stranger :  a  young  and 
timid  mother  urged  by  the  maternal  instinct  will,  without  a 
moment's  hesitation,  run  the  greatest  danger  for  her  own  infant, 
but  not  for  a  mere  fellow-creature.  Nevertheless  many  a 
civilized  man,  or  even  boy,  who  never  before  risked  his  life  for 
another,  but  full  of  courage  and  sympathy,  has  diregarded 
the  instinct  of  self-preservation,  and  plunged  at  once  into  a 
torrent  to  save  a  drowning  man,  though  a  stranger.  In  this  case 
man  is  impelled  by  the  same  instinctive  niotise,  which  made  the 
heroic  little  American  monkey,  formerly  described,  save  his 
keeper,  by  attacking  the  great  and  dreaded  baboon.  Such 
actions  as  the  above  appear  to  be  the  simple  result  of  the  greater 
strength  of  the  social  or  maternal  instincts  than  that  of  any 
other  instinct  or  motive;  for  they  are  performed  too  instan- 
taneously for  reflection,  or  for  pleasure  or  pain  to  bo  felt  at  the 
time ;  though,  if  prevented  by  any  cause,  distress  or  even  misery 
might  be  felt.  In  a  timid  man,  on  tlie  other  hand,  the  instinct 
of  self-preservation  might  be  so  strong,  that  he  would  be  unable 
to  force  himself  to  run  any  such  risk,  perhaps  not  even  for  his 
own  child. 

I  am  aware  that  some  persons  maintain  that  actions  perfoimcd 
impnlaively,  as  in  the  above  cases,  do  not  come  under  the 
dominion  of  the  moral  sense,  and  cannot  bt  called  moral.    Thcj 
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confine  this  tenn  to  actions  done  de!iberaie!y,  after  a  victorj 
OTer  opposing  desires,  or  when  prompted  by  some  eialted 
motive.  But  it  appears  seoreoly  possible  to  draw  any  clear  line 
of  distinction  of  tius  kind.^^  Afi  fai  as  exalted  motives  are 
concerned,  many  instances  have  been  recorded  of  savages, 
destitute  of  any  feeling  of  general  benevolence  towards  mankind 
and  not  guided  by  any  religious  motive,  who  have  dehberateij 
sacrificed  their  lives  aa  prisoners,"  rather  than  IJetraj  their 
comrades.;  and  snrely  their  conduct  ought  16  he  'COnBidefed  a«" 
moral  As  far  as  deliberation,  and  the  victory  over  opposing 
motives  are  concerned,  animals  may  be  seen  3oiil)fmg~'Bglween 

from  danger;  yet  their  actions,  though  done  for  the  goocT  of 
others,  are  not  called  moral.  Moreover,  anything  performed 
very  often  by  us,  will  at  last  be  done  without  deliberation  or 
hesitation,  and  can  then  hardly  be  distinguished  from  an 
instinct ;  yet  snrely  no  one  will  pretend  that  such  an  action 
ceases  to  be  moral.  On  the  contrary,  we  all  feel  that  an  act 
cannot  be  considered  as  perfect,  or  as  performed  in  the  most 
noble  manner,  unless  it  be  done  impulsively,  witliout  deliberation 
or  offortj  in  the  same  manner  as  by  a  man  in  whom  the 
qualities  are  innate.  He  who  is  forced  to  overcome  his  fear 
want  of  sympathy  before  be  acts,  deserves,  however,  in  one  way 
higher  credit  than  the  man  whose  innate  disposition  leads  hjiri 
to  a  good  act  without  effort.  As  we  cannot  distinguish  between 
motives,  we  rank  all  actions  of  a  certain  class  as  moral,  if 
performed  by  a  moral  being.  A  mora]  being  is  one  who  is 
capable  of  comparing  his  past  and  future  actions  or  motives,  and 
of  approving  or  disapproving  of  them.  We  have  no  reason  to 
suppose  that  any  of  the  lower  animals  have  this  capacity ; 
therefore,  when  a  Newfoundland  dog  drags  a  child  out  of  the  I 
water,  or  a  monkey  faces  danger  to  rescue  its  comrade,  or  takes  1 
chaise  of  an  orphan  monkey,  we  do  not  call  its  conduct  moral.  \ 
But  in  the  case  of  man,  who  alone  can  with  certainty  be  ranked 
as  a  moral  being,  actions  of  a  certain  class  are  called  moral, 
whether  performed  deliberately,  after  a  struggle  with  opposing 

■«  I  refer  here  to  the  distinction      "  material    nnd   formal  moralil.y  !a 

tericd  and  forvml  morality.     I  am  "  tinctions." 

giadtofindthatFr(.f.Hiiilej('Cri-  ""  1  hsve  eiien  one   encli    caw, 

tiqnes  and  Addresses,'  1873,  p.  287)  namely  of  three  Patagonian  Indians 

lakes  th«  same  view  on  this  snbject  who  preferred  being  shot,  one  aft«r 

HB  I  do.     Mr.   Leslie   SWphen   re-  the  other,  to  betraying  the  |)lnn«  of 

marto  ('  Essays  on  Freethinking  and  their  companions  in  war  ('  Jonn-iJ 

Plain  Speaking:,  1873,  p.  83),  "  the  of  Researdes,'  IS+S.  p.  lOS). 
*-  metaphysical  distinction  tetweeu 
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motives,  or  impulsively  through  insticot,  or  &om  the  offecta  of 
slowly-gainod  liabit, 

Bnt  to  retura  io  our  more  immediate  subject.  Although 
Bome  instincts  are  more  powerful  than  others,  aud  thus  lead  to  cor- 
responding aotioBS,  yet  it  is  -untenable,  that  in  man  the  social 
instincts  (including  the  iove  of  praise  and  fear  of  blame)  possess 
greater  strength,  or  have,  through  long  habit,  8cc[uired  greater 
strength  than  the  instincts  of  self-preservation,  hunger,  Inat, 
Tengeance,  &c  Why  then  does  man  regret,  even  though  trjing 
to  banish  such  regret,  that  he  has  followed  the  one  natural 
impulse  rather  than  the  other ;  and  why  does  he  further  feel 
that  he  ought  to  regret  his  conduct'/  Man  in  this  respect  differs 
profoundly  from  the  lower  animals,  Nevertheless  we  can,  I  think, 
eee  with  some  degree  of  clearness  the  reason  of  this  difference. 

Man,  from  the  actii-ity  of  his  mental  faculties,  cannot  avoid 
reflection :  past  impressions  and  images  are  incessantly  and 
clearly  passing  through  his  mind.  Now  with  those  animals 
which  live  permanently  in  a  body,  the  social  instincts  are  ever 
present  and  persistent.  Such  animals  are  always  ready  to  uttei 
the  danger-signal,  to  defend  the  community,  and  to  give  aid  to 
their  fellows  in  accordance  with  their  habits;  they  feel  at  all 
times,  without  the  stimulus  of  any  special  passion  or  desire, 
some  degree  of  love  and  sympathy  for  them ;  they  are  unhappy 
if  long  separated  from  them,  and  always  happy  to  be  again  in 
their  company.  So  it  is  with  ourselves.  Even  when  we  are 
quite  alone,  how  often  do  we  think  with  pleiBure  or  pain  of 
what  others  think  of  us, — of  their  imagined  approbation  oi 
disapprobation ;  and  this  all  follows  from  sympathy,  a  funda- 
mental element  of  the  social  instincts.  A  man  who  possessed 
no  trace  of  such  instincts  would  be  an  unnatural  monster.  On 
the  other  hand,  the  desire  to  satisfy  hunger,  or  any  passion  such 
as  vengeance,  is  in  its  nature  temporajy,  and  con  for  a  time  be 
fully  satisfied.  Nor  is  it  easy,  perhaps  hardly  possible,  to  call 
up  with  complete  vividness  the  feeUng,  for  instance,  of  hunger ; 
nor  indeed,  as  has  often  been  remarked,  of  any  suffering.  The 
instinct  of  self-preservation  is  not  felt  except  in  the  presence  of 
danger;  and  many  a  coward  has  thoi^ht  himself  brave  until  ho 
has  met  his  enemy  (hoe  to  face.  The  wish  for  another  man's 
property  is  perhaps  as  persistent  a  desire  as  any  that  can  lie 
named;  hut  even  in  this  case  the  satisfaction  of  actual  pou- 
session  is  generally  a  weaker  feeling  than  the  desire ;  many  a 
thief,  if  not  a  habitual  ona,  after  success  has  wondered  why  ho 
stole  some  article.*' 

"  Enmity  or  hatred  seems  also  perhaps  inars  to  than  na^  othr-i 
to   be   3   highly  persistent  fteiing,      that  can   V«   Mmed.     &vv  is  At- 
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A  mail  cannot  prevent  past  impressions  often  repassing  thtoae'i 
his  inind ;  he  will  tJius  be  driven  to  make  a  comparison  between 
the  impresBiona  of  past  liimger,  vengeance  satisfied,  or  danger 
shnnned  at  other  men's  cost,  with  the  almost  eTor-present 
instinct  of  Bjmpathy,  and  with  his  earlj  knowledge  of  what 
others  condder  as  praiseworthy  or  blameable.  This  knowledge 
cannot  be  banished  from  his  miud,  and  from  instmctivesjmpathy 
is  esteemed  of  great  moment  He  will  then  feel  as  if  he  had 
been  baulked  in  following  a  present  instinct  or  habit,  and  this 
■with  all  animals  causes  dissatisfaction,  or  even  misery. 

The  aboTe  case  of  the  swallow  affords  an  illnstiatjon,  though 
of  a  reversed  natnre,  of  a  temporary  thoagh  for  the  time  strongly 
peisistcnt  instinct  conquering  another  instinct,  which  is  usually 
dominant  over  all  others.  At  the  proper  season  these  birds 
seem  all  day  Jong  to  be  impressed  with  the  desire  to  migrate ; 
their  habits  change ;  they  become  restless,  are  noisy,  and  con- 
gregate in  flocks.  Whilst  the  mother-bird  is  feediag,  or  brooding 
over  her  nestlings,  the  maternal  instinct  is  probably  stronger 
than  the  migratory ;  but  the  instinct  which  is  the  more  jwrsis- 
tent  gains  the  victory,  and  at  last,  at  a  moment  when  her  young 
ones  are  not  in  sight,  she  takes  flight  and  deserts  them.  When 
arrived  at  the  end  of  her  long  journey,  and  the  migratorj 
instinct  has  ceased  to  act,  what  an  i^ony  of  remorse  the  bird 
would  feel,  if,  from  being  endowed  with  great  mental  activity, 
she  could  not  prevent  tlie  image  constantly  passing  through  her 
mind,  of  her  young  ones  perishing  in  the  bleak  north  from  cold 
and  hunger. 


fined  as  hatred  of  another  for  some  had  done  him  an  injuij  and  had 
eioallenca  or  inecMBs;  and  Bacon  become  hia  enemy.  Nor  is  it  pri>- 
ioiiEtB  (Essay  ix.),"OF  all  other  Ubie  that  the  primitive  conscience 
'*  affectiotis  envy  is  the  most  im-  nould  reproach  a  man  for  injuring 
"  pcrtone  and  ccntinnaL"  Dogs  are  his  enemy ;  rather  It  would  re- 
very  apt  to  hate  both  strange  men  pioaeh  him,  if  he  bad  not  revenged 
ud                 dugs,  especially  if  they  himself.     To  do  good  in  return  fur 


h        m    family,  tribe,  or  clan; 

of  molality    to  which   it   ma 

r   be 

e«     g  would  thus  seem  to  be 

doubted  whether  the  aoeial  inat 
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would,  by  themselves,  have  eve 

ried 

n        It   seems   to  be   the 

ua.     It  ia  necessary  that  the& 
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p    m         and   converse   of    the 
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ithv. 
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should  ha™  been  highly  cullii 
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and  eitended  by  the  aid  of  re 

ason. 
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At  tho  moment  of  action,  man  will  no  donbt  be  apt  to  foUoM 
the  stronger  impuiae;  aad  though  this  may  occasionallj 
prompt  him  to  tte  noblest  deeds,  it  will  more  commonly  leail 
him  to  gratify  his  own  desires  at  the  expense  of  other  men. 
But  after  their  gratification,  whea  past  and  weaker  impresBiona 
are  judged  by  tho  ever-enduring  sociol  instinct,  and  by  his  deep 
regard  for  the  good  opinion  of  his  fellows,  retribution  will  surely 
come.  He  will  then  feel  remorse,  repentance,  regret,  or  shame 
this  latter  feeling,  however,  relates  almost  eiclusively  to  the 
judgment  of  others.  He  will  consequently  resolve  more  or  less 
firmly  to  act  difforeutly  for  fho  future ;  and  this  is  conscience ;  for 
conscience  looks  backwards,  and  serves  as  a  guide  for  the  future. 

The  nature  and  strength  of  the  feelings  which  we  call  regret, 
shame,  repentance  or  remorse,  depend  apparently  not  only  on 
'  the  strength  of  the  violated  instinct,  but  partly  on  the  strength 
of  the  temptation,  and  often  still  more  on  tho  judgment  of 
■  onr  fellows.  How  far  each  man  values  the  appreciation  of 
others,  depends  on  the  strength  of  his  innate  or  acquired 
feeling  of  sympathy;  and  ou  his  own  capacity  for  reasoning  out 
the  remote  consequences  of  his  acts.  Another  element  is  most 
important,  although  not  necessary,  the  reverence  or  fear  of  the 
Gods,  or  Spirits  believed  in  hy  each  man :  and  this  applies 
especially  in  cases  of  remorse.  Several  critica  have  objected 
that  though  some  slight  regret  or  repentance  may  be  eiplaine"! 
by  the  view  advocated  in  this  chapter  it  is  impossible  thus  to 
account  for  the  soul-shaking  feeling  of  remorse  But  I  can  see 
little  force  in  this  objeetion.  My  cntios  d)  not  define  what 
they  mean  by  remorse,  and  I  can  find  no  definition  implying 
more  than  an  overwhelraing  sense  of  reppntanco  Eemor^e 
seems  to  bear  the  same  relation  to  repentance,  as  rage  does  to 
anger,  or  agony  to  pain.  It  is  far  from  strange  that  an  instinct 
t«i  strong  and  so  generally  admired,  as  maternal  lore,  should,  if 
disobeyed,  lead  to  the  deepest  misery,  as  soon  as  the  impression 
of  the  past  cause  of  disobedience  is  weakened.  Even  when  an 
action  is  opposed  to  no  special  instinct,  merely  to  know  that  our 
friends  and  equals  despise  ns  for  it  is  enough  to  cause  great 
misery.  Who  con  doubt  that  the  refusal  to  fight  a  duel  through 
fear  has  caused  many  men  an  agony  of  shame  ?  Many  a  Hindoo, 
(t  ia  said,  has  been  stirred  to  the  bottom  of  his  soul  by  having 
Irfirtaken  of  unclean  food.  Here  is  another  case  of  what  must,  1 
think,  be  called  remorse.  Dr.  Landor  acted  as  a  magistrate  in 
West  Australia,  and  relates,^  that  a  native  on  his  fitrra,  after 
losing  one  of  his  wives  from  disease,  came  and  said  that  "  he  was 

"  'Insanity  in  r.cliitioo  to  Law;' Ontaiio,  United  States,  1S7'.,  p.  ii. 
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"  going  to  a  distant  tribe  to  spear  a  woman,  to  satiafy  liie  Beam 
"  of  duty  to  his  Mrife.  I  told  him  that  if  he  did  bo,  I  would 
"  send  him  to  prison  for  life.  He  remained  about  the  farm  for 
"  Bom3  montlis,  hut  got  exceedingly  thin,  and  complained  that 
"  he  could  not  rest  or  eat,  that  his  wife's  spirit  was  haunting 
"  him,  becauBe  he  had  not  taken  a  lifo  for  hers.  I  was  in- 
"  exorable,  and  assured  him  that  nothing  should  save  him  if  ha 
■'  did."  NevertJielees  the  man  disappeared  for  more  than  a  year, 
and  then  returned  in  high  condition ;  and  his  other  wife  told 
Dr.  Landor  that  her  husband  had  taken  the  life  of  a  woman 
belonging  to  a  distant  tribe;  but  it  was  impossible  to  obtain 
legal  evidence  of  the  act.  The  breach  of  a  rule  held  sacred  by 
tlie  tribe,  will  thus,  as  it  seems,  give  rise  to  the  deepest  focliugs, 
—and  this  qxdte  apart  from  tbe  social  instincts,  excepting  in  so 
far  as  the  rule  is  grounded  on  the  judgment  of  the  community. 
How  so  many  strange  superstitions  have  arisen  throughout  the 
world  wo  know  not ;  nor  can  we  tell  how  some  real  and  great 
crimes,  such  as  incest,  havo  come  to  be  held  in  an.  abhorrence 
(which  is  not  however  quit*  universal)  by  the  lowest  savages.  It . .. 
is  even  doubtful  whether  in  some  tribes  incest  would  be  looked  on 
with  greater  horror,  than  would  the  marriage  of  a  man  with  a 
woman  bearing  the  same  name,  though  not  a  relation.  '■  To 
violate  this  law  is  a  crime  which  the  Australians  hold  in  the 
greatest  abhorroneo,  in  this  agreeing  esaetly  with  certain 
tribes  of  North  America.  When  the  question  is  put  in  either 
district,  is  it  worse  to  kill  a  girl  of  a  foreign  tribe,  or  to  marry 
a  girl  of  one's  own,  an  answer  just  opposite  to  ours  would  be 
given  without  hesitation."™  We  may,  therefore,  reject  the 
belief,  lately  insisted  on  by  some  writers,  that  the  abhorrence  of 
incest  is  due  to  our  possessing  a  special  God-implanted  con- 
science. On  the  whole  it  is  intelligible,  that  a  man  utged  by 
BO  powerful  a  sentiment  as  remorse,  though  arising  ss  above 
explained,  should  bo  led  to  aet  in  a  minner,  nhich  ho  has  been 
taught  to  believe  serves  as  an  expiation,  such  as  delivering 
himself  up  to  justice. 

Man  prompted  by  his  conscience,  wdl  tlirou^h  long  habit  \ 
acquire  such  perfect  self-command,  that  his  de^rcs  and  passions  I 
will  at  last  yield  instantly  and  without  a  struggle  to  his  social  i 
sympathies  and  instinctSjincluding  his  feeling  for  the  judgment  of  \ 
hisl'ellows.  The  stillhungry,orthe  still  revet^fiil  man willnot  '| 
think  of  stealing  food,  or  of  wreaking  his  vengeance.  It  is  possible  i 
or  ns  we  shall  hereafter  see,  even  probable,  that  the  habit  of  self-  j 
command  may,  like  other  habits,  be  inherited.  Thus  at  last  man    i 

»  E.  a  Tylor  in  '  Contemporarjr  R*vi«w,'  April,  1?73,  p,  707. 
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comes  to  fel,  through  acquired  and  perhaps  inhorited  habit,  that 
it  is  best  for  him  to  obey  his  moro  peisistent  impulses.  The 
imperious  word  o'tnU  seems  merely  to  imply  tho  consciousness  of 
the  existence  of  a  rule  of  conduct,  however  it  may  have 
originated.  Formerly  it  must  haTe  been  often  vehemently 
urged  that  an  insulted  geutleman  ought  to  flght  a  duel.  "We 
oveu  Bay  that  a  pointer  ougM  to  point,  and  a  retriever  t« 
retrieve  game.  If  they  fail  to  do  so,  they  fail  in  their  duty 
and  act  wrongly. 

If  any  desire  or  instinct  leading  to  an  action  opposed  to  the 
good  of  others  still  appears,  when  recalled  to  mind,  aa  strong 
as,  or  stronger  than,  the  social  instinct,  a  man  will  feel  no  keen 
regret  at  having  followed  it ;  but  he  will  be  conscious  that  if  his 
conduct  were  known  to  his  fellows,  it  would  meet  with  their 
disapprobation ;  and  few  are  so  destitute  of  symjBthy  as  not  to 
feel  discomfort  when  this  is  realised,  If  he  has  no  such 
sympathy,  and  if  his  desires  leading  to  bad  actions  are  at  tho 
time  strong,  and  when  recalled  are  not  over-mastered  by  the 
persistent  social  instincts,  and  the  judgment  of  others,  then  ha 
is  essentially  a  bad  man;*  and  the  sole  restraining  motive  loft 
is  the  fear  of  punishment,  and  the  conviction  that  in  the  long 
run  it  would  be  best  for  his  own  selfish  interests  to  regard  the 
good  of  others  rather  than  his  own. 

It  ia  obvious  that  every  one  may  with  an  easy  coasoienee 
gratify  his  own  desires,  if  they  do  not  interfere  with  his  social 
instincts,  that  is  with  the  good  of  others ;  but  in  order  to  be  quite 
free  from  self-reproach,  or  at  least  of  ansiety,  it  is  almost  neces- 
eary  for  him  to  avoid  the  disapprobation,  whether  reasonable  or 
not,  of  his  fellow-men.  Nor  must  he  break  through  the  fixed 
habits  of  his  life,  especially  if  these  are  supported  by  reason ; 
for  if  he  does,  he  will  assuredly  feel  dissatisfaction.  He  must 
likewise  avoid  the  reprobation  of  the  one  God  or  gods  in  whom, 
according  to  his  knowledge  or  superstition,  he  may  believe ;  but 
in  this  case  the  additional  fear  of  divine  punishment  ofton 
supervenes. 

The  slrkSy  Social  Virlrtes  at  first  akme  regarded. — The  above 
view  of  the  origin  and  nature  of  the  moral  sense,  which  tella  na 
what  we  ought  to  do,  and  of  the  conscience  which  reproves  us  if 
we  disobey  it,  accords  well  with  what  we  see  of  the  early  and 
nndeveJoped  condition  of  this  faculty  in  mankind.  The  virtues 
which  must  be  practised,  at  least  gencraOy,  by  rude  men,  so 

•■  Dr.  Prosper  DesfiDc,  Id  his  msay  curiona  esses  of  the  wurst 
'  Vsjchologie  Katurelle,'  1863  (torn.      ciiminBls,  who  app»renlly  havfl  been 
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that  they  may  associ.vte  in  a  body,  are  those  which  are  etiU 
recognised  as  the  most  important.  But_th£y_axajauetiBed 
almost  esclpsiTely  ia  relation  to  the  men  of  the  same  tribe;  and 
their  oppoaites  are  not  regarded  as  crimes  in  relation  to  the  men 
of  other  tribes.  No  tribe  could  hold  t<^ether  if  murder, 
robbery,  treachery,  &a.,  were  common ;  consequently  snch 
erimcB  within  the  limits  of  the  Barae  tribe  "are  branded  with 
" evei'lasting  inE^my;""  but  excite  no  such  sentiment  beyond 
these  limits.  A  North-American  Indian  is  well  pleased  with 
himself,  and  is  honoured  by  others,  when  he  scalps  a  man  of 
another  tribe ;  and  a  Byak  cuts  off  the  head  of  an  unoffending 
person,  and  dries  it  as  a  trophy.  The  murder  of  infants  hss 
preyailed  on  the  lai^est  scale  throughout  the  world,**  and  has 
met  with  no  reproach ;  but  infanticide,  especially  of  females,  has 
been  thought  to  be  good  for  the  tribe,  or  at  least  not  injurious. 
Suicide  during  former  times  was  not  generally  considered  as  a 
crime,^  but  rather,  from  the  courage  displayed,  as  an  honourable 
act ;  and  it  is  still  practised  by  some  semi-ciTilised  and  savage 
nations  without  reproach,  for  it  does  not  obyiously  concern 
others  of  the  tribe.  It  has  been  recorded  that  an  Indian  Thug 
conscientiously  regretted  that  he  had  not  robbed  and  strangled 
as  many  trav^ors  as  did  his  father  before  him.  In  a  rude  state 
of  civilisation  the  robbery  of  strangers  is,  indeed,  generally 
considered  as  honourable. 

Slavery,  although  in  some  ways  beneficial  during  ancient 
times,"  ia  a  great  crime ;  yet  it  was  not  so  regarded  until  quite 
recently,  even  by  the  most  civihzed  nations.  And  this  was 
esxMcially  the  case,  because  the  slaves  belonged  in  general  to  a 
race  different  from  that  of  their  masters.  As  barbarians  do  not 
regard  the  opinion  of  their  women,  wives  are  commonly  treated 
like  slaves.  Most  savages  are  utterly  indifferent  to  the  sufferings 
even  delight  in  witnessing  them.    It  is  well 


'1  See    m    tble    article    in    the 

of  Eoropean   Morals,'  vol.  i.  1869, 

North    British    RetIb™,'  1807,   p. 

p.  223.     With  respect    to   Bav^es, 

895.     Se«   also   Mr.  W.   Bagehof> 

Mr.    Winnood   Reade    inforuis    me 

arUclM  on  the  Importance  of  Obe- 

that   the  negroes   of   West   Africa 

dieace  and  Coherence  to  Primitire 

often   commit   suicide.     It   is   well 

Man,  in  the  'Fortnightly  Beview,' 

13fi7,  p.  539,  and  1S68,  p.  457,  Ac 

the  miserable  aborlglnea  of  South 

"  The   fullest    noconnt  which    I 

America,  after  the  Spanish  conquest. 

tsve  met  with  is  hy  Dr.  Gerltud,  in 

For  New  Zealand,  se*  the  voyage  oi 

his    'Oeber    dan    AusBterben     der 

the  "Novara,"  and  for  the  Aleutian 

Nalorviilker,*   1868;    but    1    shall 

Islands,  Muller,  aa  quoted  by  Hon- 

have  to   recur  tfl   the    enfaiect    of 

zean,  •  Les  Faeult^s  Mentales,"  &c. 

infanticide  In  H  futnre  chapter. 

torn.  ii.  p.  136. 

»  See  Mr.  Bagehot,  <Plv«os  and 

tioc  C3  Splclde  in  Leetj'e  '  HUtory 

Folitua,'  1872,  p.  73. 
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knowii  tJmt  the  women  and  children  of  the  North-Aj 
Indians  aided  in  torturing  their  enomios.  Some  saTages  take  a 
horrid  pleasure  in  cruelty  to  ani-tiais,^  and  humanity  Is  an 
unknown  virtue.  NeyettheleBa,  besides  the  family  atfections, 
kindness  is  common,  especially  during  sickness,  between  the 
members  of  the  same  tribe,  and  is  sometimes  extended  beyond 
these  limits.  Mungo  Park's  touching  account  of  the  kindness  of 
the  negro  women  of  the  inferior  to  him  is  well  known.  Many 
instances  could  be  giyon  of  the  noble  fidelity  of  sawiges  towards 
each  other,  but  not  to  strangers ;  common  experience  justifies 
the  masim  of  the  Spaniard,  "Never,  never  trust  an  Indian." 
There  cannot  be  fidelity  without  truth ;  and  this  fundamental 
Tiituo  is  not  rare  between  the  members  of  the  same  tribe ;  thiiB 
Mimgo  Park  heard  the  n^ro  women  teaching  their  young 
children  to  love  the  truth.  This,  again,  is  one  of  the  Turtuea 
which  bocomeB  so  deeply  rooted  in  the  mind,  that  it  is  sometimea 
practised  by  sav^ea,  even  at  a  high  cost,  towards  strangers ;  but 
to  lie  to  your  enemy  has  rarely  been  thought  a  sin,  as  the  history 
of  modem  diplomacy  too  plainly  shews.  As  soon  as  a  tribe  has 
a  recognised  leader,  disobedience  becomes  a  crime,  and  even 
abject  submission  is  looked  at  as  a  sacred  virtue. 

As  durii^  rude  times  no  man  can  bo  useful  or  faithful  to  liia 
tribe  without  courage,  this  quaUty  has  universally  been  plaeed 
in  the  highest  rank;  and  although  in  civilised  countries  a 
good  yet  timid  man  may  be  far  more  useful  to  the  community 
than  a  brave  one,  we  cannot  help  instinctively  honouring  the 
latter  above  a  coward,  however  benevolent.  Prudence,  on  tha 
other  hand,  which  does  not  oonoem  the  welfare  of  others,  though 
a  very  useful  virtue,  has  never  been  highly  esteemed.  As  nc 
man  can  practise  the  virtues  necessary  for  the  welfare  of  his 
tribe  without  self-sacriflce,  self-command,  and  the  power  ot 
endurance,  these  qualities  have  been  at  all  times  highly  and 
most  justly  valued.  The  American  savage  voluntarily  submits 
to  the  most  horrid  tortures  without  a  groan,  to  prove  and 
strengthen  his  fortitude  and  courage;  and  we  cannot  help 
admiring  him,  or  even  an  Indian  I^kir,  who,  from  a  foolish 
religious  motive,  swings  suspended  by  a  hook  buried  in  his 
flesh. 

The  other  so  called  self-regarding  virtues,  which  do  not 
obviously,  though  they  may  really,  affect  the  welfare  of  the  tribe, 
have  never  been  esteemed  by  savages,  though  now  highly 
appreciated  by  civilised  nations.    The  greatest  intemperanoa 

"  See,  for  instance,  Mr.  Hamilton's  account  of  tlie  KalfirB,  '  Anthro- 
pnlcgiial  Review,'  J  870,  p.  it. 
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is  no  reproach,  ■with  ssTages.  Utter  licentiousness,  and  un- 
natural crimes,  preTail  t«  an  astounding  estent.^  As  soon, 
howeTer,  as  itiarriago,  whether  polygamous,  or  rooaogamous, 
becomes  common,  jealousy  will  lead  to  the  inculcation  of  female 
virtue;  and  this,  being  honoured,  will  tend  to  spread  to  the 
unmarried  females.  How  slowly  it  spreads  to  the  male  sex, 
we  see  at  the  present  daj  Chastity  eminently  requires  self- 
command;  therefore  it  has  been  honoured  from  a  very  early 
period  in  the  moral  history  of  oiTiljsed  man.  As  a  consequence 
of  this,  the  senseless  practice  of  cehbocy  has  been  ranlied  from  a 
remote  period  as  a  virtue."  The  hatred  of  indecency,  which 
appears  to  us  so  natural  as  to  bo  thought  innate,  and  which  is 
BO  valuable  an  aid  to  chastity,  is  a  modem  virtue,  appertaining 
eiclusiYely,  as  Sir  G.  Staunton  remarks,"  to  civilised  life.  This 
is  shown  by  the  ancient  religious  rites  of  various  nations,  by  the 
drawings  on  the  walls  of  Pompeii,  and  by  the  practices  of  many 

We  have  now  seen  that  aotioi^  are  regard^  by  savages,  and 
were  probably  so  regarded  67  piiraevaT  man,  as  good^r^^d, 
solely  as  they  obviously  affect  the  weliSeof  thalMEie, — not  that 
of_^e_specieSj_not  that  of  an  individual  memberof  the.  trilM!, 
This  conclusion  agrees  well  with  the  belief  that  the  so^alled 
mora!  sense  is  aboriginally  derived  from  the  social  instincts,  for 
both  relate  at  first  exclusively  to  the  community.  The  chief 
causes  of  the  low  morality  of  savages,  as  judged  by  our 
standard,  are,  firstly,  the  confinement  of  sympathy  to  the  same 
tribe.  Secondly,  powers  of  reasoning  insufficient  to  recognise 
the  bearing  of  many  virtues,  especially  of  the  self-regarding 
virtues,  on  the  general  welfare  of  the  tiibe.  Savages,  for 
instance,  fail  to  trace  the  multiplied  evils  consequent  on  a 
want  of  temperance,  chastity,  &c.  And,  thirdly,  weak  power 
of  self-command;  for  this  power  has  not  been  strengthened 
through  long-continned,  perhaps  inherited,  habit,  instruction  and 
religion. 

I  have  entered  into  the  above  details  on  the  immorality  of 
savages,"  because  some  authors  have  recently  taken  a  high  view 
of  their  moral  nature,  or  have  attributed  most  of  their  crimes  to 
mistaken  benevolence.*'     These  authors  appear  to  rest  their 

"      Mr.     M'Lennaa     lias     given  "  '  Embassy  to  Chioa,'  vol.  iL  d. 

('Primitive     Marriage,'     1865,    p.  343. 

176)  »  good  coliectioii  of  f.cta  OB  "  See    on    this    Bnbjeet    copious 

this  bsarl,  evideneo  in  Cliap.  vii.  of  Sir  J.  Lnb- 

«  Letliy,  'Histoiy  of  European  bock,  'Origiu  of  Civilisalioa.'  1870. 

McisIe,' tol.  1.  18G9,  p.  109.  "    For     instance    I.«oty,    'Hiat 
Eoropean  M(ral»,  vul.  u  \^.  131. 
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cfinelusion  on  savages  possessing  those  Tirtues  which  aro  sor- 
viceable,  or  even  necessary,  for  the  existence  of  the  family  and  of 
the  tribe,— qualities  which  they  undonhtedly  do  possess,  and  often 
in  a  high  di^gree. 

CottdvAing  Ifemar^s. — It  was  assumed  formerly  by  philosophers 
of  the  derivatiye"  school  of  morals  that  the  foundation  of  morality 
lay  in  a  form  of  Selfishness;  but  more  recently  the  "Greatest 
"happiness  prineipla "  has  been  brought  prominently  forward. 
It  is,  however,  more  correct  to  speak  of  the  latter  principle  as 
the  standard,  and  not  as  the  motive  of  conduct  Nevertheless,  all 
the  authors  whose  works  I  have  consulted,  with  a  few  escep- 
liuns,*'  write  as  if  there  must  be  a  distinct  motive  for  every 
action,  and  that  this  must  be  associated  with  some  pleasure  or 
displeasure.  But  man  seems  often  to  act  impulsively,  that  is 
from  instinct  or  long  habit,  without  any  consciousness  of  pleasure, 
in  the  same  manner  as  does  probably  a  bee  or  ant,  when  it 
blindly  follows  its  instincts.  Under  ciremnstacces  of  extreme 
peril,  as  durii^  a  lire,  when  a  man  endeavours  to  save  a  fellow- 
creatara  without  a  moment's  hesitation,  he  can  hardly  feel 
pleasure ;  and  still  less  has  he  time  to  reflect  on  the  dissatisfaction 
which  he  might  subsequently  esperience  if  he  did  not  make  the 
attempt.  Should  he  afterwards  reflect  over  his  own  conduct,  he 
would  feel  that  there  lies  within  him  an  impulsive  power  widely 
different  from  a  search  after  pleasure  or  happiness;  and  this 
seems  to  be  the  deeply  planted  social  instinct. 

In  the  case  of  the  lower  animals  it  seems  much  more  appro- 
priate to  speak  of  their  social  instincts,  as  having  been  developed 


"  This  term  is  nsed  in  sn  able 

"  nesa  eitra-regarding  impntse,  di- 

nrtide  in  the  '  Westminater  Review," 

"  reeled  tavatis  something  that  is 

Oct.  1869,  p.  493.  For  the  "  Greatest 

"  not  pleasure;  that  in  many  cases 

"  bsppiness  prineiple,"  see  J.  S.  Mill, 

"  with  the  self-reEaidiug  that  the 

"    Will    rewgoises   ('Syslem   of 

"  tivo  do  not  easily  coexist  in  the 

Lngio,'  vol.  iL,  p.  422)  in  the  clearest 

manner,  that   actiona  may  bo  per- 

A dim  feeling  that  onr  impolses  do 

formed  thmugh  habit  withont  the 

not  by  any  maaos  always  arise  from 

Sidgwick    alBO.    in    his    Essay    on 
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Vleasnre    and    Desire    ('The    Con- 

biipn  one  chief  cause  of  the  accept- 

ance   of   the    intulUve    theory    of 

C71),  remarks:    "To    snm   np,  in 

morality,  nod  of  the  rejection  of  the 

■'  coattaTMitlon  of  the  doctrine  that 

utilitarian  or  "  Greatest  happiDcss  " 

theory.     With  respect  to  the  latter 

"  nlisaya  directed  towards  the  pro- 

theory,  the  standard  and  the  motive 

of  conduct  have  no  doubt  often  beet 

"  unrselves,  1  woqW  mdintain  that 

confused,    bnt    fhev  are   really  i: 

"  KB  fiuJ  eiferywhire  ic  consoions. 

u>me  degree  blended. 
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for  tho  general  good  ratter  than  for  the  general  happiiiees  of  ths 
Bgecies.  The  term,  general  good,  may  be  defined  as  the  rearing 
of  tho  greatest  number  of  individnals  in  tall  Tigonr  and  healtli, 
with  all  their  faeuitics  perfect,  under  the  conditions  to  which 
they  are  subjected.  As  the  Rocial  instineta  both  of  man  and  tho 
lower  aiijrmils  have  no  doubt  been  developed  by  nearly  tho  wuno 
steps,  H;  would  be  advisable,  if  found  practicable,  to  use  the 
enine  definition  in  both  cases,  and  to  take  as  tho  standard  of 
morality,  the  general  good  or  welfare  of  the  community,  rather 
than  the  general  hax>piness ;  but  this  definition  would  perhaps 
require  some  limitation  on  account  of  political  ethics. 

When  a  man  risks  his  life  to  save  that  of  a  fellow-croatTire,  it 
seems  also  more  correct  to  say  that  he  acts  for  the  general  good, 
rather  than  for  the  general  happiness  of  mahkind.  No  douht 
the  welfare  and  tho  happiness  of  the  individual  uanaJly  coincide ; 
and  a  contented,  happy  tribe  will  flourish  better  than  one  that 
is  discontented  and  unhappy.  We  have  seen  that  even  at  an 
early  period  in  the  history  of  man,  the  expressed  wishes  of  tho 
community  will  have  naturally  influenced  to  a  largo  extent  the 
conduct  of  each  member ;  and  as  all  wish  for  happiness,  the 
"  greatest  happiness  principle "  will  have  become  a  most  im- 
portant secondary  guide  and  object ;  the  social  instinct,  however, 
together  vfith  sympathy  (which  leads  to  omr  regarding  the 
approbation  and  disapprobation  of  others),  having  served  as  tho 
primary  impulse  and  guide.  Thus  the  reproach  is  removed  of 
laying  the  foundation  of  the  noblest  part  of  our  nature  in  the 
base  principle  of  selfishness;  unless,  indeed,  the  satisfaction 
which  every  animal  feels,  when  it  follows  its  proper  instincts, 
and  the  disaatisfaction  felt  when  prevented,  be  called  selfish. 

The  wishes  and  opinions  of  the  members  of  the  same  community, 
expressed  at  first  orally,  but  later  by  writing  also,  either  form 
the  sole  guides  of  our  conduct,  or  greatly  reinforce  tho  social 
instincts ;  such  opinions,  however,  have  sometimes  a  tendency 
directly  opposed  to  these  instincts.  This  latter  fact  is  well 
exemplified  by  the  Lav)  of  Honour,  that  is,  the  law  of  the  opinion 
of  our  equals,  and  not  of  all  our  countrymen.  The  breach  of 
this  law,  even  when  the  breach  is  known  to  be  strictly  accordant 
with  true  morality,  has  caused  many  a  man  more  agony  than  a 
real  crime.  We  rect^uise  tlie  same  influence  in  the  burning 
Bense  of  shame  which  most  of  us  have  feit,  even  after  the  interval 
of  years,  when  calling  to  mind  some  accidental  breach  of  a 
trifling,  though  fixed,  rule  of  etiquette.  The  judgment  of  the 
comrnumty  will  generally  be  guided  by  some  mde  experience  of 
what  is  best  in  the  long  run  for  all  the  members ;  but  this  ju(^- 
moot  will  not  rarely  eir  fwm  ignorance  and  we;ik  powers  of 
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reasoning.  Hence  the  strangest  customs  and  superstitions,  in 
complete  opposition  to  the  true  welfare  and  happiness  of  man- 
kind, have  become  all-powerful  througliout  tho  world.  We  see 
this  in  the  horror  felt  by  a  Hindoo  who  breaks  his  caal«,  and 
in  many  other  such  cases.  It  would  be  difBcult  to  distinguish 
between  the  remorse  felt  by  a  Hindoo  who  has  jieldud  to  the 
temptation  of  eating  unclean  food,  from  that  felt  after  committing 
a  thoft ;  but  tho  former  would  probably  be  the  more  severe. 

How  so  many  absurd  rules  of  conduct,  as  well  as  so  majo- 
absurd  reUgious  beliefs,  have  originated,  we  do  not  know ;  noi 
how  it  is  that  they  have  become,  in  all  quarters  of  the  world,  so 
deeply  impressed  on  the  mind  of  men;  but  it  is  worthy  of 
remarkthat  a  belief  constantly  inculcated  during  the  early  years 
of  life,  whilst  the  brain  is  impressible,  appears  to  acquire  almost 
the  nature  of  an  mstinct ;  and  the  very  essence  of  an  instinct  is 
that  it  is  followed  independently  of  reason.  Neither  can  we  say 
why  certain  admirable  Tirtues,  such  as  the  love  of  truth,  are 
much  more  highly  appreciated  by  some  savage  tribes  than  by 
others;"  nor.again,  why  similar  differences  prevail  even  amongst 
highly  civilised  nations.  Knowing  how  firmly  fixed  many 
strange  customs  and  superstitions  have  become,  we  need  fee)  no 
surprise  that  the  self-regarding  virtues,  supported  as  they  are  by 
reason,  should  now  appear  to  us  so  natural  as  to  be  thought 
innate,  although  they  were  not  valued  by  man  in  his  earlj- 
condition. 

Notwithstanding  many  sources  of  doubt,  man  can  generally 
and  readily  distinguish  between  the  higher  and  lower  moral 
rules.  The  higher  are  founded  on  the  social  instincts,  and  relate 
to  the  welfare  of  others.  They  are  supported  by  the  approbation 
of  our  fellow-men  and  by  reason.  The  lower  rules,  tliough  some 
of  them  when  implying  self-sacrifice  hardly  deserve  to  be  called 
lower,  relate  chiefly  to  self,  and  arise  from  public  opinion,  ma^ 
tnred  by  experience  and  cultivation;  for  they  are  not  practised 
by  rude  tribes. 

As  maa  advances  in  civilisation,  and  small  tribes  are  united 
.nto  larger  communities,  the  simplest  reason  would  toll  each 
individual  that  he  ought  to  extend  his  social  instincts  and 
sympathies  'x>  all  the  members  of  tho  same  nation,  though 
jiersonally  unknown  to  him.  This  point  bemg  onoo  reached, 
there  IE  only  an  artificial  barrier  to  prevent  his  sympathies 
eitendmg  to  the  men  of  all  nations  and  races.  If.  indeed,  such 
men  are  separated  from  him  by  great  differences  in  appearance 

"  GiBd  instances  ar*  civen  by  in  his 'ContribuHoDS  to  th"  Th«,i-. 
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or  habits,  es[wrienpe  unfortunately  siiewB  us  how  long  it  is, 
before  wo  look  at  them  as  our  fellow-creaturea.  Sympathy 
beyond  the  confines  of  m^,  that  isj  humanity  to  the  lower 
animals  seenis  to  be  one  of  the  latest  moral  acquisitions.  It  is 
apparetUy  unfelt  by  savages,  except  towards  their  pets.  How 
little  the  old  Eomans  knew  of  it  is  shown  by  their  abhorrent 
gljtdiator/ai  eshihitions.  The  very  idea  of  hnmanity,  as  lar  as  I 
could  observe,  was  new  to  most  of  the  Gnuchos  of  the  Pampas. 
This  virtue,  one  of  the  noblest  with  which  man  is  endowed, 
seems  to  arise  incidentally  from  our  sympathies  becoming  more 
tender  and  more  widely  diffused,  until  they  are  extended  to  all 
sentient  beings.  As  soon  as  this  virtue  is  hononted  and  practised 
by  some  few  men,  it  spreads  through  instruction  and  example 
to  the  jouog,  and  eventually  becomes  incorporated  in  public 
opinion. 

The  highest  possible  st^e  in  moral  culture  is  when  we  re- 
c(^nise  that  we  ought  to  control  our  thoughts,  and  "  not  even  in 
"  inmost  thought  to  think  again  the  sins  that  made  the  past  so 
"  pleasant  to  us.""  'Whatever  makes  any  bad  action  familiar  to 
tite  mind,  renders  its  performance  by  so  much  the  easier.  As 
Marcus  Aurelius  long  ago  said,  "Such  as  aro  thy  habitual 
"  thoughts,  such  also  will  be  the  character  of  thy  mind ;  for  the 
"  soul  is  dyed  by  the  thoi^hts."" 

Our  great  philosopher,  Herbert  Spencer,  has  recently  explained 
his  views  on  the  moral  sense.  He  says,*'  "  I  believe  that  the 
"  experiences  of  utility  organised  and  consolidated  through  all 
"  past  generations  of  the  human  race,  have  been  prodncing 
"  corresponding  modifications,  which,  by  continued  transmission 
"  and  accumulation,  have  become  in  us  certain  faculties  of 
"  moral  intuition — certain  emotions  respondii^  t«  right  and 
"  wrong  conduct,  which  have  no  apparent  basis  in  the  individual 
"  experiences  of  ntihty."  There  is  not  the  least  inherent 
improbability,  as  it  seems  to  me,  in  virtuous  tendencies  being 
more  or  leas  strongly  inherited ;  for,  not  to  mention  the  various 
dispositions  and  habits  transmitted  by  many  of  our  domestic 
animals  to  their  oftspring,  I  have  heard  of  authentic  cases  in 
which  a  desire  to  steal  and  a  tendency  to  lie  appeared  to  run 
in  families  of  the  upper  ranks;  and  as  stoahi^  is  a  rare  crime  i « 
the  wealthy  classes,  we  can  hardly  account  by  accidental  coinci- 
dence for  the  tendency  occurring  in  two  or  three  membeis  of 

"  Teanrsnn,  '  Idylls  of  the  King,"  Aurolins  waa  born  A.D.  121. 

n,  244.  "  Lettiii   to  Mr.  Mill   in  Itain'i 

«  'The  Thoughts  of  the  Emperor  'Mental  and  Moral  Science,"  1B68 
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the  same  family.  If  bad  tendencies  are  transmitted,  it  is  pro- 
bable that  good  ones  are  litewise  transmitted-  That  tlie  statn 
of  the  body  by  affecting  tie  braiii,  has  great  iniiiienco  on  tlia 
moral  tendencies  is  known  to  most  of  those  who  havo  suffertd 
from  chronic  derangements  of  the  digestion  or  liver.  The  Eamo 
fact  is  liliewiae  Bhewn  by  tho  "  perversiori  or  destruction  of  the 
"  moral  sense  being  often  one  of  the  earliest  symptoms  of  mental 
"derangement^"'  and  insanity  is  notoriously  oft«n  inherited. 
Escept  through  the  principle  of  the  transmission  of  moral  ten- 
dencies, we  cannot  understand  the  differences  believod  to  exist  in 
this  respect  between  the  various  races  of  mankind. 

ETen  the  partial  transmission  of  virtuous  tendencies  would 
be  an  immense  assistance  to  the  primary  impulse  derived  directly 
and  indirectly  from  the  social  instincts.  Admitting  for  a  momen*^ 
that  viriiuous  tendencies  are  inherited,  it  appears  probable,  at 
least  in  such  cases  as  chastity,  temperance,  humanity  to  animals. 
&e,,  that  they  become  first  impressed  on  the  mental  organization 
through  habit,  instruction  and  example,  oontinned  during 
Feveral  generations  in  the  same  family,  and  in  a  quit*  subordinate 
degree,  or  not  at  all,  by  the  indiyiduals  possessing  such  vii-tues 
having  Ri"'™°^'''i  best  in  the  struggle  for  IHe.  K^  chief  sourc* 
of  doubt  with  respect  to  any  Buch  inJieritance,  is  that  senselasB 
customs,  superstitions,  and  tastes,  sach  as  the  honor  of  a  Hindoo 
for  unclean  food,  ought  on  the  same  principle  to  be  transmitted. 
I  have  not  met  with  any  evidence  in  support  of  tJie  transmission 
of  superstitious  customs  or  senseless  habits,  although  in  itself  it 
is  perhaps  not  less  probable  than  that  animals  should  acquii« 
inherited  tastes  for  certain  kinds  of  food  or  fear  of  certain  foes. 

Finally  the  social  instincts,  which  no  doubt  were  acquired  by 
man  as  by  the  lower  animals  for  the  good  of  the  community, 
will  from  the  first  have  given  to  him  some  wish  to  aid  his 
fellows,  some  feeling  of  sympathy,  and  have  compelled  him  to 
regard  their  approbation  and  disapprobation.  Such  impulses 
will  have  served  him  at  a  Tery  early  period  as  a  rude  rule  of 
right  and  wtorg.  But  as  man  gradnally  advanced  in  intellectual 
power,  and  was  enabled  to  trace  the  more  remote  consequences 
of  his  actions;  as  he  acquired  sufficient  knowledge  to  reject 
baneful  customs  aad  snperstitions ;  as  he  regarded  more  and 
more,  not  only  the  welfare,  hut  the  happiness  of  his  fellow-men ; 
as  from  habit,  following  on  beneficial  experience,  instruction 
and  example,  his  sympathies  became  more  fender  and  widely 
diffcsed,  extending  to  men  of  all  racts,  to  the  imbecile,  maimed, 

"  Jfandslty,  'Body  .ind  Mind,'  IflTO,  p.  00. 
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will  other  lossless  membeis  of  society,  and  finally  to  the  lowei 
animals, — ao  would  the  standard  of  itis  morality  rise  higher  and 
higher.  And  it  is  andmittei?'  by  moralists  of  the  derivative 
sehool  and  by  some  iutnitionists,  that  the  standard  of  morality 
has  risen  since  an  early  jwriod  in  the  history  of  man.*" 

As  a  struggle  may  sometiiaes  be  seen  goicg  on  between  the 
various  instincts  of  the  lower  animals,  it  is  not  surprising  that 
there  should  be  a  struggle  in  man  between  Hb  social  instincts, 
with  their  derived  virtues,  and  his  lower,  though  momentarily 
stronger  impulses  or  desires.  This,  ss  Mr.  Gallon"  has  remarked, 
is  all  the  less  surprisiiig,  as  man  has  omei^d  from  a  state  of 
barbarism  within  a  comparatively  recent  period.  After  havirg 
yielded  to  some  temptation  we  feel  a  sense  of  dissatisfaction, 
shame,  repentance,  or  remorse,  anali^ous  to  the  feeUngs  caused 
by  other  powerful  instincts  or  desires,  when  left  unsatisfied  or 
baulked.  We  compare  the  weakened  impression  of  a  past 
temptation  with  the  ever  prosent  social  instincts,  or  witi  habits, 
gained  in  early  youth  and  strengthened  during  our  whole  lives, 
until  they  have  become  almost  as  strong  as  instincts.  If  with 
the  temptation  still  before  las  we  do  not  yield,  it  is  because 
either  the  social  instinct  or  some  cusiom  is  at  the  moinonl 
predominant,  or  because  we  have  learnt  that  it  will  appear  to  us 
hereafter  the  stronger,  when  compared  with  the  weakened  im- 
pression of  the  temptation ,  and  we  reahse  that  its  violation  would 
cause  us  suffering.  Looking  to  future  generations,  there  is  no 
cause  to  fear  that  the  social  instinctB  will  grow  weaker,  and  we 
may  expect  that  Tirtuous  habits  will  grow  stronger,  becoming 
perhaps  fixed  by  inheritance.  In  this  cose  the  struggle  betweuii 
.  our  h^her  and  lower  impiUses  will  bo  leas  severe,  and  virtue 
will  be  triumphant, 

no  doubt  tliat 
1  and  that  of 

the  highest  animal  is  immense.  An  anthropomorphous  ape,  if 
he  could  take  a  dispassionate  view  of  his  own  cstee,  would  admit 
that  though  he  could  form  an  artfnl  plan  to  plunder  a  garden — 
though  he  could  use  stones  for  fighting  or  for  breatiug  open 
nuls,  yet  that  the  thought  of  fashioning  a  stone  into  a  tool  was 


*"  A  writer  ia  the  '  North  British 
Review"  (Julj  1869.  p.  531),  well 

meat,  eipre^ses  himself  Ettouglv  id 
favour  of  this  coDcluiion.  Ur. 
Lecky  ('Hist,  of  Morals,'  voi.  i.  p. 
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IwViia  iiojond  his  scope.  Still  less,  a£  lie  would  admit,  could  he 
loUow  out  a  ti-ain  of  metaphysical  i-easouing,  or  solve  a  mathe- 
matical problem,  or  reflect  on  G(S,  or  admlve  a  grand  aaturul 
scene.  Some  apes,  however,  would  prohahly  declare  that  they 
could  and  did  admire  the  beauty  of  the  coloured  skin  and  fur  of 
their  partners  in  marriage.  'Jhey  would  admit,  that  though  they 
coald  make  other  apes  understand  by  cries  some  of  their  per- 
ceptions and  simpler  wants,  the  notion  of  expressing  definite  ideas 
hy  definite  sounds  had  never  ci'ossed  their  minds.  They  might 
insist  that  they  were  ready  to  aid  their  follow-apes  of  the  same 
troop  in  many  ways,  to  risk  their  lives  for  them,  and  to  take 
charge  of  their  orphans;  but  they  would  be  forced  to  acknoiv- 
iedge  that  disinterested  love  for  all  living  creatures,  the  mosl 
noMe  attribute  of  man,  was  qidte  beyond  their  comprehenKion. 

Kovertheless  the  difference  in  mind  between  man  and  the 
higher  animals,  great  as  it  is,  certainly  is  one  of  degree  and  not 
of  kind.  We  have  seen  that  the  senses  and  intuitions,  the 
various  emotions  and  feculties,  such  as  love,  memory,  attention, 
curiosity,  imitation,  reason,  &c.,  of  which  man  boasts,  may  bo 
found  in  en  incipient,  or  even  sometimes  in  a  well-developed 
condition,  in  the  lower  animals.  They  are  also  capable  of  some 
inherited  improvement,  as  we  see  in  tie  domestic  dog  compared 
with  the  wolf  or  jackal  If  it  could  be  proved  that  certain  high 
mental  powers,  such  as  the  formation  of  genera!  concepts,  self-oon- 
Bciousness,  &c.,  were  absolutely  pecuhar  to  man,  which  seems 
rtxtremely  doubtful,  it  is  not  improbable  that  these  qualities  are 
merely  the  incidental  results  of  other  highly-advanced  intel- 
lectual faculties;  and  these  again  mainly  the  result  of  the 
contiuned  use  of  a  perfect  language.  At  what  age  does  the 
new-born  infant  possess  the  power  of  abstraction,  or  become 
self-conscious,  and  reflect  on  its  own  existence?  We  cannot 
answer ;  nor  can  we  answer  in  regard  to  the  ascending  organic 
scale.  The  hali-art,  half-instinct  of  language  still  btars  Uio 
stamp  of  its  gradual  evolution.  The  ennobling  belief  in  God  is 
not  universal  with  man;  and  the  belief  in  spiritual  agencies 
naturally  follows  from  other  mental  powers.  The  moral  sense 
perhaps  aflbrds  the  best  andhighest  distinction  between  man  and 
the  lower  animals ;  but  I  need  say  nothing  on  this  head,  as  I 
have  so  lately  endeavoured  to  shew  that  the  social  instincts, — 
the  prime  principle  of  mac's  moral  constitution  "'—with  the  aid 
of  active  intellectual  powers  and  the  effects  of  habit,  naturally  lead 
to  the  golden  rule, "  Ae  ye  would  that  men  should  do  to  you,  do 
je  to  them  likewise ;"  and  this  lies  at  the  foundation  of  morality 

•■  '  Tho  ThoDght!  of  Marcos  Anreliiis,'  &i!.,  p,  13S, 
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In  the  next  cliapter  I  shaii  nrafce  some  few  romarkB  on  Iha 
probable  steps  and  means  by  whicb  tbe  several  mental  and  moral 
(koulties  of  man  have  been  gradually  evolTed.  That  saoh  evolu- 
tion is  at  least  possible,  ought  not  to  be  denied,  for  we  daily  sea 
these  faicnltiea  developing  in  every  infant ;  and  wo  may  trace  a 
perfectr  gra-latjon  from  the  mind  of  an  ntter  idiot,  lower  tliRn 
that  of  an  animal  low  in  the  scale,  to  the  mind  of  a  Newton. 


CHAPTEE  V. 
Oh  the  Development  or  tee  luTBLLKornAi.  and  Mon.ii, 

PiCULTMS   DXIUINO    PEIMEVAL   AND    CiVILISED   TlMKB. 

AdvaBoement  of  the  intellectDal  powew  ttirough  natnral  (election — 
Importance  of  imitation— Social  and  moral  [acHl-ics— Thfir  develoii- 
luent  within  the  limits  of  the  same  trihe— Natuta.  selectiou  lu  ati^<:tiug 
civilued  nations—Evidence  that  civilised  natioua  were  once  baibarond. 

Tub  subjects  to  be  discussed  in  this  chapter  are  of  the  highest 
interest,  but  are  treated  by  me  in  an  imperfect  and  fragmentary 
manner.  Mr.  Wallace,  in  an  admirable  paper  before  referred  to,' 
ai^ues  that  man,  after  he  had  partially  acquired  those  intel- 
toctual  and  moral  faculties  which  distinguish  him  from  the 
lower  animals,  would  have  been  but  little  liable  to  bodily 
modifications  through  natural  selection  or  any  other  means. 
Porman  is  enabled  through  his  mental  faculties  "to  keep  with 
"  on  unchanged  body  in  harmony  with  the  changing  nniverse," 
He  has  great  power  of  adapting  his  habits  to  new  conditions  of 
hfe.  He  invents  weapons,  tools,  and  various  stratagems  to 
procure  food  and  to  defend  himself.  When  he  migrates  into  a 
colder  climate  he  uses  clothes, builds  sheds,  and  maics  fires; 
and  by  the  aid  of  fira  cooks  food  otherwise  indigestibla  Ho 
aids  his  fellow-men  in  many  ways,  and  anticipates  future  events. 
Even  at  a  remote  period  he  praetised  some  division  of  labour. 

The  lower  animals,  on  the  other  hand,  must  have  their  bodily 
stractura  modified  in  order  to  survive  under  greatly  changed 
conditions.  They  must  be  rendered  stronger,  or  acquire  more 
effective  teeth  or  claws,  for  defence  against  new  enemies;  oi' 
they  must  be  reduced  in  size,  so  as  to  escape  detection  and 
danger.  When  they  migrate  into  a  colder  climate,  they  must 
become  clothed  with  thicker  fur,  or  have  their  constitutioua 
altered.    If  they  fail  to  be  thus  modified,  they  will  coase  to 

..^  '  'Aalhropoljgical  Revic^i','  Kay  1864,  p.  cirtii. 
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The  ease,  howe^isr,  is  widt^j  different,  as  fe  Wallace  lias 
with  justice  insistod,  in  relation  to  the  intollectual  and  moral 
fftomlties  of  man.  These  faculties  are  variable;  and  we  have 
every  reason  to  believe  that  the  variations  tend  to  be  inherited. 
Therefore,  if  they  were  formerly  of  high  importance  to  primeval 
nwn  and  to  his  ape-like  progenitors,  they  would  have  befin 
perfected  or  advanced  thiongh  natnrij,  selection.  Of  the  liigh 
importance  of  the  intellectnol  faculties  there  can  bo  no  doubt, 
for  man  mainly  owes  to  them  his  predominant  position  in  the 
world.  We  can  Bee,  that  in  the  rudest  state  of  society,  the 
individuals  who  were  the  most  sagacious,  who  invented  and  used 
the  bc.st  weapons  or  traps,  and  who  were  best  able  to  defend 
themselves,  woold  rear  the  greatest  noinber  of  offspring.  The 
tribes,  which  included  the  largest  number  of  men  thus  endowed, 
WQuld  increase  in  number  and  supplant  other  tribes.  Numbers 
depend  primarily  on  the  means  of  subsistence,  and  this  depends 
partly  on  the  physical  nature  of  the  country,  but  in  a  much  higher 
degree  OE  the  arts  which  are  there  practised.  As  a  tribe  increases 
and  is  victorious,  it  is  often  still  further  increased  by  the  ab- 
sorption of  other  tribes.'  The  stature  and  strength  of  the  meti 
of  a  tribe  are  likewise  of  some  importance  for  its  success,  and 
these  depend  in  part  on  the  nature  and  amount  of  the  food  which 
can  be  obtained.  In  Eimipe  the  men  of  the  Bronze  period  were 
supplanted  by  a  race  more  powei-ful,  and,  judging  &om  their 
eword-handlcH,  with  larger  hands ;'  but;  their  saccess  was  pro- 
bably still  more  due  to  their  superiority  in  the  arts. 

All  that  we  know  about  saTsges,  or  may  infer  from  their 
traditions  and  from,  old  monuments,  the  history  of  which  is  quite 
forgotten  by  the  present  inhabitants,  shew  tliat  from  the  remotest 
times  successful  tribes  have  supplanted  other  tribes.  Eelics  ot 
eitiuct  or  forgotten  tribes  have  been  discovered  throughout  the 
civihsed  regions  of  the  earth,  on  the  wild  plains  of  America,  and 
on  the  isolated  islands  in  the  Pacific  Ocean.  At  the  present  day 
civilised  nations  are  everywhere  supplanting  barbarous  nations, 
excepting  where  the  climate  opposes  a  deadly  barrier;  and  thoy 
succeed  mainly,  though  not  exclusively,  through  their  arts,  which 
are  the  prod  nets  of  the  intellect.  It  is,  therefore,  highly  probable 
that  with  mankind  the  intellectual  faculties  have  been  mainly 
and  gradually  perfected  through  natural  selection ;  and  this  con- 
clusion is  sufficient  for  our  purposa  Undoubtedly  it  would 
be  interesting  to  trace  the  development  of  each  separate  faculty 

"  After   a   tim*  the  mcmbera  or  1861,  p,  131),  that  thej  are  the  o 

tribes    wnic  j    ara     absorbeJ     intg  desceiidaafs  of  the  same  anoeston 
mother  tribe  assume,  as  Sir  Henry  »  Moilot,  'So.'.  Vaad.  So.   Kat 

Miiine    remarks     ('  Ancient     Law,'  1860,  p.  291. 
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from  the  state  in  which,  it  exists  ia  tie  lower  animals  to  that  in 
which  it  exists  in  man;  but  neither  my  abilitj  uor  knowledge 
pormits  the  attempt. 

It  deserves  notice  that,  as  soon  as  the  progenitors  of  man 
became  social  (and  this  prohahlj  occnircd  at  a  very  early  period), 
the  principle  of  imitation,  and  reason,  and  experience  would 
have  increased,  and  much  modifled  the  intellectuaj  powers  in  a, 
way,  of  which  we  see  only  traces  in  the  lower  animals.  Apes  ate 
much  given  to  imitation,  as  are  tbe  lowest  savages;  and  the 
sitople  fact  previously  referred  to,  that  after  a  time  no  animal 
can  be  caught  in  the  same  place  by  the  same  sort  of  trap,  shews 
that  animals  leam  by  experience,  and  imitate  the  caution  of 
others.  Now,  if  some  one  man  in  a  tribe,  more  sagacious  than 
the  others,  invented  a  new  snare  or  weapon,  or  other  means  of 
attack  or  defence,  the  plameet  self-interest,  without  the  assistance 
of  much  reasoning  power,  would  prompt  the  other  members  to 
imitate  him;  and  all  would  thus  profit.  The  habitual  practice 
of  each  new  art  must  likewise  in  some  slight  degree  strengthen 
the  intellect.  If  the  new  invention  were  an  important  one,  the 
tribe  would  increase  in  number,  spread,  and  supplant  other 
tribes.  In  a  tribe  thus  rendered  more  numerous  there  would 
always  be  a  rather  greater  chance  of  the  birth  of  other  superior 
and  inventive  members.  If  such  men  left  children  to  inherit 
theit  mental  superiority,  the  chance  of  the  birth  of  stiil  mote 
ingenious  members  ■jrould  be  somewhat  better,  and  in  a  very 
small  tribe  decidedly  better.  Even  if  they  left  no  children,  the 
tribe  would  stiU  include  their  blood- relations;  and  it  has  been 
ascertained  by  agriculturists*  that  by  preserving  and  breeding 
from  the  family  of  an  animal,  wtiioh  when  slaughtered  was 
found  to  be  valuable,  the  desired  character  has  been  obtained^ 

Timiiag  now  to  the  social  and  moral  faculties.  In  order  that 
primeval  men,  or  the  ape-hke  pregcnitors  of  man,  should  become 
social,  they  must  have  acquired  the  same  instinctive  feelings, 
which  impel  other  animals  to  live  in  a  body ;  and  they  no  doubt 
exhibited  the  same  general  disposition.  They  would  have  felt 
uneasy  when  separated  from  their  comrades,  for  whom  they 
would  have  felt  some  degree  of  love ;  they  would  have  warned 
each  other  of  danger,  and  have  given  mutual  aid  in  attack  or 
defence.  All  this  implies  some  degree  of  sympathy,  fidelity,  and 
courage.  Such  soci^  qualities,  the  paramount  importanco  of 
which  to  the  lower  animals  is  disputed  by  no  one,  were  no  doubt 

*  1  have  glvea  instances  in  my  '  V.iriilion  of  Aninala  unjcr  DoiiimH™- 
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acquired  by  tho  progenitors  of  man  in  a  similar  monner,  namely, 
through  natural  selection,  aided  by  inherited  habit.  When  two 
tribes  of  primeTal  man,  liring  in  the  same  country,  caroe  into 
competition,  if  (other  circumstances  being  equal)  the  one  tribe 
included  a  great  number  of  courageous,  symjmthetic  and  faithful 
members,  who  were  always  ready  to  warn  each  other  of  danger, 
to  aid  and  defend  each  other,  this  tribe  would  succeed  better  and 
conijuer  the  other.  Let  it  be  home  in  mind  how  all-important 
in  the  nerer-ceasing  wars  of  savages,  fidelity  and  courage  must 
be.  The  advantage  which  disciplined  soldiers  haYe  over  undis- 
ciplined hordes  follows  chiefly  from  the  confidence  which  each 
man  feels  in  his  comrades.  Obedience,  as  Mr.  Bagehot  has  well 
shown,'  is  of  the  highest  value,  for  any  form  of  government  is 
better  than  none.  Selflsh  and  contentious  people  will  not  cohere, 
and  without  coherence  nothing  can  be  effected.  A  tribe  rich  in 
the  above  qualities  would  spread  and  be  victorious  over  other 
tribes :  hut  in  the  course  of  time  it  would,  ju^ing  from  all  past 
history,  be  in  its  turn  overcomo  by  some  other  tribe  still  more 
highly  endowed.  Thus  the  social  and  moral  qualitiea  would 
tend  slowly  to  advance  and  he  diffused  throughout  the  world. 

But  it  may  he  asked,  how  within  the  limits  of  the  same  tribe 
did  a  large  number  of  members  first  become  endowed  with  those 
social  aad  moral  qualities,  and  how  was  the  standard  of  ex- 
cellence raised  ?  It  ia  extremely  doubtful  whether  the  offepring 
of  the  more  sympathetic  and  benevolent  parents,  or  of  those 
who  were  tho  most  faithful  to  their  comrades,  would  be  reared 
in  greater  numbers  than  the  children  of  selflsh  and  treacherous 
parents  beloi^ing  to  the  same  tribe.  He  who  was  ready  to 
BBcrifiee  his  life,  as  many  a  savage  has  been,  rather  than  betray 
hia  comrades,  woidd  often  leave  no  offepring  to  inherit  his  noble 
nature.  The  bravest  men,  who  were  always  willing  to  come  to 
the  front  in  war,  and  who  freely  risked  their  lives  for  others, 
would  on  an  average  perish  in  larger  numbers  than  other  men. 
Therefore  it  hardly  seems  probable,  that  the  number  of  men 
gifted  with  such  virtues,  or  that  the  standard  of  their  excellence, 
could  be  increased  through  natural  selectioa,  that  is,  by  the 
survival  of  the  fittest ;  for  we  are  not  here  speaking  of  one  tribe 
being  victorious  over  another. 

Although  the  circumstances,  leading  to  an  increase  in  the 
number  of  thoee  thus  endowed  within  the  same  tribe,  are  too 
complex  to  bo  clearly  followed  out,  we  can  trace  some  of  tho 
probable  steps.    In  the  first  place,  as  the  reasoning  powers  and 

•  Sm  a  remarkable  aeries  of  arti-  April  1,18^;  Jnly  1,  1889,  siWK 
dn  on  '  Phjsiis  and  Politics'  ia  the      separs'tcly  jmhliehed. 
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foresight  of  the  membera  became  improved,  eadi  man  would 
Boon  learn  that  if  he  aided  his  fellow-men,  he  would  commonly 
receive  aid  in  return.  From  this  low  motdve  he  might  acquiro 
the  haWt  of  aiding  his  fellows ;  and  the  hahit  of  performing 
benevolent  actions  certainly  strengthens  the  feeling  of  sympathy 
which  gives  the  first  impulse  to  benevolent  actions.  Habits, 
moreover,  followed  during  many  generations  probably  tend  to 
be  inherited. 

But  another  and  muct  more  powerful  Btimnlns  to  the  de- 
velopment of  the  social  virtnes,  is  afforded  by  the  praise  and  the 
blame  of  our  feliow-men.  To  the  instinct  of  sympathy,  as  we  have 
already  sees,  it  is  primarily  doe,  that  we  habitually  bestow  both 
praise  and  blame  on  others,  whilst  we  love  the  former  and  dread 
the  latter  when  applied  to  ourselves ;  and  this  instinct  no  doubt 
was  originally  acquired,  lite  alltbeother  social  instincts,  through 
natural  selection.  At  how  early  a  period  the  prf^nitors  of  man 
in  the  course  of  tlieir  development,  became  capable  of  feelingand 
being  imjwlled  by,  the  praise  or  blame  of  their  fellow-creatnres, 
we  cannot  of  course  say.  But  it  appears  that  even  dogs  appre- 
ciate encouragement,  praise,  and  blame.  The  rudest  savages 
feel  the  sentiment  of  glory,  as  they  clearly  show  by  preserving 
the  trophiesof  their  prowess,  by  their  habit  of  excessive  boasting, 
and  even  by  the  ertreme  care  which  they  take  of  their  per- 
sonal appearance  aud  decorations ;  for  tmiess  they  regarded  the 
opinion  of  their  comrades,  snob  habits  would  be  senseless. 

They  certainly  feel  shame  at  the  breach  of  some  of  their  leaser 
rules,  and  apparently  remorse,  as  shewn  by  the  case  of  the 
Australian  who  grew  thin  and  could  not  rest  from  having 
delayed  to  murder  some  other  woman,  so  as  to  propitiate  bis  dead 
wife's  spirit.  Though  I  liave  not  met  with  any  other  recorded 
case,  it  is  scarcely  credible  that  a  savage,  who  will  sacrifice  his 
life  rather  than  betray  his  tribe,  or  one  who  will  deliver  himself 
up  as  a  prisoner  rather  than  break  his  parole,"  would  not 
feel  remorse  in  his  inmost  soul,  if  he  had  failed  in  a  duty, 
which  he  held  sacred. 

We  may  therefore  conclude  that  primeval  man,  at  a  very 
remote  period,  was  influenced  by  the  praise  and  blame  of  bis 
fellows.  It  is  obvious,  that  the  members  of  the  same  tribe  would 
approve  of  conduct  which  appeared  to  them  to  be  for  the  general 
good,  and  would  reprobate  that  which  appeared  evil.  To  do 
good  nnt»  otliers-'-to  d6  unto  others,  as  ye  would  they  stionld  do 
unto  you^is  the  fonndation-stone  of  morality.  It  is,  therefore, 
hardly  p<«Bible  to  exaggerate  ttie  importance  during  rude  timca 
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of  the  love  of  praise  and  the  dread  of  blame.  A  man  wlio  was 
not  impelled  by  any  deep,  instinctiye  feeling,  to  sacrifico  his 
!ifo  for  the  good  of  others,  jet  was  roused  to  such  actions  bj  a 
sense  of  glory,  would  by  his  example  excite  the  same  wish  for 
glory  in  other  men,  and  would  strengthen  hy  exercise  the  noble 
feeling  of  admiration.  Ho  might  thus  do  far  more  good  to  Us 
tribe  than  by  begetting  offspring  with  a  tendency  to  inherit  his 
own  high  character. 

With  increased  esperienco  and  reason,  man  perceives  the 
More  remote  consequences  of  his  actions,  and  the  self-ri^rding 
virtues,  such  as  femperance,  chastity,  &e.,  which  during  early 
times  are,  as  we  have  before  seen,  utterly  disregarded,  come  to 
be  highly  esteemed  or  even  held  sacred.  I  need  not,  however, 
repeat  what  I  have  said  on  this  head  in  the  fourth  chapter. 
Ultimately  our  moral  sense  or  conscience  becomes  a  highly 
complex  sentiment— originating  in  the  social  instincts,  largely 
guided  by  the  approbation  of  oui  fellow-men,  ruled  by  reason, 
self-interest,  and  in  later  times  by  deep  rehgioua  feelings,  and 
confirmed  by  instruction  and  habit. 

It  must  not  be  forgotten  that  although  a  h^h  standard  of 
morality  gives  but  a  slight  or  no  advantage  to  each  individual 
man  and  his  children  over  the  other  men  of  the  same  tribe,  yet 
that  an  increase  in  the  niiinbor  of  well-endowed  men  and  an 
advancement  in  the  standard  of  morality  will  certainly  giro  an 
immense  advantage  to  one  tribe  over  another.  A  tribe  including 
many  members  who,  from  possessing  in  a  high  degree  the  spirit 
of  patriotism,  fidelity,  obedience,  couraeo,  and  sympathy,  were 
always  ready  to  aid  one  another,  and  to  sacrifice  themselves  for 
the  common  good,  would  bo  victorious  over  most  other  tribes; 
and  this  would  be  natural  selection.  At  all  times  throughout 
the  world  tribes  have  supplanted  other  tribes;  and  as  morality 
is  one  important  element  in  their  success,  the  standard  of 
morality  and  the  number  of  well-endowed  men  wiU  thiis  every- 
where tend  to  rise  and  increase. 

It  is,  however,  very  difBcult  to  form  any  judgment  why  one 
particular  tribe  and  not  another  has  been  euceesBful  and  has 
risen  in  the  scale  of  civiiiaation.  Many  savages  are  in  the  same 
condition  as  when  first  discovered  several  centuries  ago.  As  Mr. 
Bagehot  has  remarked,  we  are  apt  to  look  at  prt^ress  as  normal 
in  human  society ;  but  history  refutes  this.  The  ancients  did 
not  even  entei'tain  the  idea,  nor  do  the  Oriental  nations  at  the 
present  day.  According  to  another  high  authority.  Sir  Henry 
Maine,'  "  the  greatest  i)art  of  mankind  has  never  shewn  a 

'  -Anaent  Law,"  186],  p.  32.  llKhtJv  Ke>:«w,'  ^pril  1,  1868,  p. 
For  Mc.  Banehot'i  remarks,  '  Fort       452. 
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"  particle  of  desire  tbat  its  civil  institutions  ehould  be  ini- 
"  proTed."  ProgreBS  seems  to  depend  on  many  concurrent 
fiiTourable  conditions,  far  too  complex  to  bo  followed  out  But 
it  has  often  been  remarked,  tliat  a  cool  climate,  from  leading  tD 
industry  and  to  the  -raiious  arts,  bas  been  highly  favourable 
Hereto.  The  Esqnimaus,  pressed  by  bard  necesisity,  have 
auccecded  in  many  ingenious  inventions,  but  their  climate  has 
been  too  severe  for  continued  prepress.  Nomadic  habits,  whether 
over  wide  plains,  or  through  the  dense  forests  of  the  tropics,  or 
along  the  shores  of  the  sea,  have  in  every  case  been  highly 
detrimental.  Whilst  observing  the  tmrbarous  inhabitants  o( 
Tierra  del  Fuego,  it  struck  me  that  the  possession  of  some 
property,  a  fixed  abode,  and  tie  union  of  many  families  under  a 
chief,  were  the  indispensable  requisites  for  civilisation.  Such 
habits  almost  necessitate  the  cultivation  of  the  ground ;  and  the 
first  stejffl  in  cultivation  would  jtrobably  result,  as  I  have  else- 
where shevm,'  from  some  such  accident  as  the  seeds  of  a  fruit- 
tree  falling  on  a  heap  of  refuse,  and  producing  an  unasually  fine 
variety.  The  problem,  however,  of  the  first  advance  of  sav^^^ 
towards  civilisation  is  at  present  much  too  difficult  (o  be  solved, 

Natural  Selection  as  affecting  Civilised  Nalions. — I  have  hitherto 
only  considered  the  advancement  of  man  from  a  semi-bumau 
condition  to  that  of  the  modem  savage.  But  some  remarks  on 
the  action  of  natural  selection  on  civilised  nations  may  be  worth 
adding.  This  subject  has  been  ably  discussed  by  Mr.  W.  E. 
Greg,'-"  and  previously  by  Mr.  'Wallacs  and  Mr.  Galton.'"  Most 
of  my  remarks  are  taken  from  these  three  authors.  With 
savages,  the  weak  in  body  or  mind  are  soon  eliminated;  and 
those  that  survive  commonly  exhibit  a  vigorous  state  of  health. 
We  civilised  men,  on  the  other  bond,  do  our  utmost  to  check  the 
process  of  elimination ;  we  build  asylums  for  the  imbecile,  the 
maimed,  and  the  sick ;  we  institute  poor-laws ;  and  our  medical 

'  '  The  Varutiod  of  Animals  ainl  1869,  and  by  Mr.  E.  Ray  Lanltesier 

Flanta  usdei  Domestication,' vol  i,  in     his    '  Compirative    Longevity,' 

p.  SOB.  1870,   p.    128.    Similar  views  ap- 

'  'Fraaer'8MaEadnB,'Sept.l86a,  peared  previously  in  the  -Austra- 

p.353.     This  article  Beems  to  havB  lasian,'    July    13,    1837.      1_  har, 

rejoinder  in    the 'Spectator,'   Oct,  ••  For  Mr.  WHllace,  see  '  Anttiio- 

3rd  and  17th,  1868,     It   has   also  polog.  EeTiew,'  as  before  cited.    Mr. 

been  discussed  ia  the  'Q.  Joumal  of  GaitoD   in  < Maoiuillan's  Magazine,' 

BcJence,*  1859,  p.  152,  and  by  Mr.  Ang.  1385,  p.  318 ;  also  his  greal 

Uwsoa    Tail    in    the    'Dpblin   Q,  iiork, 'Hereditary  Oeniai,'  1870, 
ionrual   of  Utdloil  Sdatlce,*  Feb. 
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men  exert  their  utmost  sMU  to  save  the  life  of  every  one  to  tlio 
lost  moment.  ThEie  is  reason  to  beheve  that  vaccination  has 
preserved  thousands,  who  from  a  weak  eonstitutioa  would 
formerly  have  succumbed  to  small-pox.  Thus  the  weak  metabera 
of  civilised  societies  propa^te  tbojr  kind.  No  one  who  ha« 
attended  to  the  breeding  of  domestic  onimala  will  doubt  that 
this  must  be  highly  injurious  to  the  race  of  man.  It  is  surprising 
n  a  want  of  care,  or  care  wrongly  directed,  leads  to  the 
of  a  domestic  race ;  hut  eicepting  in  the  case  of 
,  hardly  any  one  is  so  ignorant  ss,  to  allow  his 
worst  animals  to  breed. 

The  aid  which  we  feel  impelled  to  give  to  the  helpless  is  mainly 
an  incidental  result  of  the  instinct  of  sympathy,  which  was 
originally  acquired  as  part  of  the  social  instincts,  but  sub- 
sequently rendered,  in  the  manner  previously  indicated,  more 
tender  and  more  widely  diffused.  Nor  could  we  check  our 
sympathy,  even  at  the  ut^g  of  hard  reason,  without  deteriora- 
tion in  the  noblest  part  of  our  nature.  The  surgeon  may  harden 
himself  whilst  performing  an  operation,  for  ho  knows  that  he  is 
actii^  for  the  good  of  his  patient ;  but  if  we  were  intentionally 
to  neglect  the  weak  and  helpless,  it  could  only  be  for  a.  con- 
tingent benefit,  with  an  overwhelming  present  evil.  We  must 
therefore  bear  the  undoubtedly  bad  effects  of  thewcaksurviving 
and  propagating  their  kind;  but  there  appears  to  be  at  least  one 
check  in  steady  action,  namely  that  tiie  weaker  and  inferior 
members  of  society  do  not  marry  so  freely  as  the  sound ;  and 
this  check  might  be  indefinitely  increased  fay  the  weak  in 
body  or  mind  refraining  from  marriage,  though  tiiia  is  more  to  be 
hoped  for  than  expected. 

In  every  countiy  in  which  a  large  standing  array  is  kept  up, 
the  finest  young  men  are  taken  by  the  conscription  or  are 
enlisted.  They  are  thus  exposed  to  early  death  during  war,  aro 
often  tempted  into  vice,  and  are  prevented  from  marrying  during 
the  prime  of  life.  On  the  other  hand  the  shorter  and  feebler  men, 
with  poor  constitutions,  are  left  at  home,  and  consequently  have 
a  much  better  chance  of  marrying  and  propagating  their  kind." 

Man  accumulates  property  and  l>equeaths  it  to  his  children, 
GO  that  the  children  of  the  rich  have  an  advantage  over  the  poor 
in  the  race  for  success,  independently  of  bodily  or  mental  su- 
periority. On  the  other  hand,  the  children  of  parents  who  are 
Bhort-lived,  and  are  therefore  on  an  average  deficient  in  health 
and  vigour,  come  into  their  property  sooner  than  other  children, 

"  Piof.   H.    Fick  ('EiDanw   der      on   this   head,   and   on   otker  anca 
JfAtui-wisaenschail  auf  das  R«chr,^      po;mc. 
June,  1872)  haa  tamo  good  temacka 
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and  mil  be  likely  to  macrj  eailier,  and  leave  a  larger  ntunbei'  of 
o&pnng  to  inheiit  tbeir  infeiiut  couetitutions.  But  the  m- 
heritance  of  property  hj  itself  is  very  far  &>m  an  evil ;  for 
without  the  accumulation  of  capital  the  arts  cculd  not  progress ; 
and  it  is  chiefly  through  their  power  that  the  ciyilised  races  have 
estended,  and  are  now  everywhere  est^ndioig  their  range,  bo  as 
to  lake  the  place  of  the  lower  racea.  Nor  does  the  moderate 
accumulation  of  wealth  interfere  with  the  process  of  selection. 
When  a  poor  man  becomes  moderately  rich,. his  children  enter 
trades  or  .professions  in  which  there  is  Bliuggle  enough,  so  that 
the  able  in  body  and  mind  succeed  best.  The  presence  of  a  body 
of  well-instructed  men,  who  have  not  to  labour  for  their  daily 
bread,  ie  important  to  a  degree  which  cannot  be  over-estimated; 
as  all  high  intellectual  work  is  carried  on  by  tJiem,  and  on  such 
work,  material  progress  of  all  kinds  mainly  depends,  not  to 
mention  other  and  higher  advantages.  No  doubt  wealth  when 
very  great  tends  to  convert  men  into  useless  drones,  but  their 
number  is  never  large;  and  some  degree  of  elimination  here 
occurs,  for  we  daily  see  rich  men,  who  happen  tu  bo  fools  or 
profligate,  squandering  away  their  wealth. 

Primc^eniture  with  entailed  estates  is  a  mora  direct  evil, 
though  it  may  formerly  have  been  a  great  advantage  by  the 
creation  of  a  dominant  class,  and  any  goTernment  is  better 
than  none.  Most  eldest  sons,  though  thej  may  be  weak  in  body 
or  mind,  marry,  whilst  the  younger  sons,  however  superior 
in  these  respects,  do  not  so  generally  marry.  Nor  can  worth- 
less eldest  sons  with  entailed  estates  squander  their  wealth. 
But  here,  as  elsewhere,  the  relations  of  civilised  life  are  so 
complex  that  some  compensatory  checks  interveno.  The  rcien 
who  are  rich  through  primogeniture  are  able  to  select  genera^ 
tion  after  generation  the  more  beautiful  and  charming  women ; 
and  these  must  generally  be  healthy  in  body  and  active  in 
mind.  The  evil  consequences,  such  as  they  may  be,  of  tlie 
continued  preservation  of  the  same  line  of  descent,  without  any 
selection,  are  checked  by  men  of  rank  always  wishing  to  increase 
their  wealth  and  power;  and  this  they  effect  by  marrying 
heiresses.  But  the  daughters  of  parents  who  have  produced 
single  children,  are  themselves,  as  Mr.  Gaiton  has  shewn,  aptto 
be  sterile;  and  thus  noble  families  ajo  continually  cut  off  in  the 
diroct  liae,  and  their  wealth  flows  into  some  side  channel ;  bun 
unfortunately  this  channel  is  not  determined  by  gupenority  of 
any  kind. 

Although  civilisation  thus  checks  in  many  ways  the  action  of 

»  'UereditaiF  Q«iuiis'  1870,  pp.  132-140. 
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natural  selection,  it  apparentij  favours  the  better  development 
of  the  body,  by  means  of  %aaK  food  and  the  freedom  from  occa- 
BJonal  hardships.  This  may  be  inferred  from  civilised  man 
having  been  found,  wherever  comjMired,  to  bo  physically 
EtroDgcr  than  savagea."  They  appear  also  to  Lave  equal  powers 
of  endurance,  as  has  been  proved  in  many  adventurous  ex- 
peditions. Even  the  great  luxury  of  the  rich  can  be  but  littJf 
detrimental ;  for  the  espeotaijoa  of  life  of  our  aristocracy,  at  all 
ages  and  of  both  sexes,  is  very  little  inferior  to  that  of  healthy 
English  lives  in  the  lower  classes." 

We  will  Eow  look  to  the  intellectual  faculties.  If  in  em:)i 
grade  of  society  the  members  were  divided  into  two  equal 
bodies,  the  one  including  the  intellectually  superior  and  the 
other  the  inferior,  there  can  be  httle  doubt  that  the  fonner 
would  succeed  best  in  all  occupations,  and  rear  a  greater  number 
of  children.  Even  in  the  lowest  walks  of  life,  skill  and  ability 
must  be  of  some  advantage;  though  in  many  occupations, 
owing  to  the  great  division  of  labour,  a  very  small  one.  Hence 
in  civilised  nations  there  will  be  some  tendency  to  an  increase 
both  in  the  number  and  in  the  standard  of  the  intellectnally 
able.  But  I  do  not  wish  to  assert  that  this  tendency  may  not  bo 
more  than  counterbalanced  in  other  ways,  as  hy  the  multipUca- 
tioaof  the  reckless  and  improvident;  but  even  to  such  as  these, 
ability  must  be  some  advantage. 

It  has  oft«n  been  objected  lo  viewfl  like  the  foregoing,  that  the 
most  eminent  men  who  have  ever  hved  have  left  no  offspring  to 
inherit  their  groat  intellect.  Mr.  Gallon  says,"  "  I  regret  I  am 
"  unable  to  solve  the  simple  question  whether,  and  Itow  far, 
"  men  and  women  who  are  prodigies  of  geains  are  infertile.  I 
''  have,  however,  shewn  that  men  of  eminence  are  by  no  means 
'  so."  Great  lawgivers,  the  founders  of  beneficent  religions, 
^[teat  philosophers  and  discoverers  in  science,  aid  the  progress  of 
mankind  in  a  far  higher  degree  by  their  works  than  by  leaTing 
a  numerous  progeny.  In  the  case  of  corporeal  structures,  it  is 
the  selection  of  the  slightly  better-endowed  and  the  elimination 
of  the  slightly  less  well-endowed  individuals,  and  not  the  pre- 
servation of  strongly-marked  and  rare  anomalies,  that  leads  to 
the  advancement  of  a  species."  So  it  will  be  with  the  intellectual 
faculties,  since  the  somewhat  abler  men  in  each  grade  of  society 

"  Qantrefages,  '  Revne  dea  CoQrs  1870,  p.  115. 

ScientiSquea,'  1867-68,  p.  659.  "  'Hereditari-  Genin,,'  1870,   p. 

"  SetthelifthBailsiithcDluiniis,  S30. 

compiled  from  good  aothorities,  in  '*  'Origin  of  Speciea'  (fifth  eii- 

tbe  table  giren  in  Mr.  E.  E.  Lan-  tion,  1869),  p.  104, 
kpst«r*s   'Comparative    Longevity 
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encceed  ratber  better  than  the  less  able,  and  consequently 
Ineroasa  in  ntimber,  if  not  otherwise  prevented.  When  in 
any  nation  the  standard  of  intellect  and  tho  mimber  of  intel- 
lectual men  have  increased,  we  may  expect  from  ttie  law  ol 
the  deriation  from  an  average,  that  prodigies  of  gomus  will,  as 
ehewn  by  Mr.  Galton,  appear  somewhat  more  frequently  than 
before. 

In  regard  to  the  moral  qualities,  some  elimication  of  the 
worst  dispositions  is  always  in  progress  even  in  the  most  oiTilised 
nations.  Malefactors  are  executed,  or  imprisoned  for  long 
periods,  so  that  they  cannot  freely  transmit  their  bad  qualities. 
Melancholic  and  insane  persons  are  confined,  or  commit  suicide. 
Violent  and  quarrelsome  men  often  come  to  a  bloody  end.  The 
restless  who  will  not  follow  any  steady  occupation— and  this 
relic  of  barbarism  is  a  great  check  to  eivilisation  " — emigrate  to 
newly-settled  countries,  where  they  prove  useful  pioneers.  In- 
temperance is  so  highly  destructive,  that  the  expectation  of  life 
of  the  intemperate,  at  the  age  of  thirty  for  instance,  is  only  13-8 
years ;  whilst  for  the  rural  iabourers  of  England  at  the  same  age 
it  is  40'59  years.'*  Profligate  women  bear  few  children,  and 
profligate  men  rarely  marry ;  both  suffer  from  disease.  In  the 
breeding  of  domestic  animals,  the  elimination  of  those  individuaJa. 
though  few  in  cumber,  which  are  in  any  marked  manner  inferior, 
is  by  no  means  an  unimportant  element  towards  success.  This 
especially  holds  good  with  injurious  characters  which  tend  to 
reappear  through  reversion,  such  as  blackness  in  sheep;  and 
with  msJiiind  some  of  the  worst  dispositions,  which  occasionally 
without  any  assignable  cause  make  their  appearance  in  families, 
may  perhaps  be  reversions  to  a  savage  state,  from  which  we  are 
not  removed  by  very  many  generations.  Tliis  view  seems 
indeed  recognised  in  the  common  espiession  that  such  men  are 
tho  black  sheep  of  the  family. 

With  civilised  nations,  as  far  as  an  advanced  standard  of 
morality,  and  an  increased  number  of  fairly  good  men  are  con- 
cerned, natural  selection  apparently  effects  but  little ;  though 
the  fundamental  social  instincts  were  originally  thus  gained. 
But  I  have  already  said  enough,  whilst  treating  of  the  lower 
races,  on  the  causes  which  lead  to  the  advance  of  morality, 
namely,  the  approbation  of  our  fellow-men— the  strengthening 

"  'Hereditary  Genius,'  1870,  p.  Meison's  -Vital  Stfltiatics.'     In   re. 

347.  gai'd    to   pi'oaigacy,   ees  Dr.    Fat/, 

'•  E.  Ray  Laniester,  'Compara-  'InfluencB    of    Marriage    on    Hor- 

live  LonEev(tJ,'5  370,  p.  115.    The  tality,'  'Nat.  Assoc  for  the  J'romc- 

t«hle   of  the   int-mperole   a   from  tion  of  Social  Science,' IS'iS. 
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of  our  sympathies  by  habit — esample  and  imitation — reason — 
eKperience,  and  eyen  self-interest — instraction  during  youth,  and 
toligioas  feelings. 

A  most  important  obstacle  in  civilised  countries  to  an  uicreabH 
iu  tbe  number  of  men  of  a  superior  class  has  been  strongly  inBisted 
uu  by  Mr.  Greg  and  Mr.  Galton,'"  namely,  tie  fact  that  the  vei-y 
poor  and  reckless,  wlio  are  often  degiaded  by  vice,  almost  inrari- 
ably  marry  early,  whilst  the  careful  and  frugal,  who  are  generally 
ciherwise  virtaous,  marry  late  in  life,  so  that  they  may  be  able 
to  support  themselves  and  their  children  in  comfort  Those  who 
marry  eariy  produce  within  a,  given  period  not  only  a  greater 
number  ot  generations,  but,  as  shewa  by  Dr.  Duncan,*  they  pro- 
duce many  more  children.  The  children,  moreover,  that  are 
bom  by  mothers  during  the  prime  of  life  are  heavier  and  lai^er, 
and  therefore  probably  more  vigorous,  than  tiose  txirn  at  other 
periods.  Thus  the  reckless,  degraded,  and  often  vicious  members 
of  society,  tend  to  increase  at  a  quicker  rate  than  the  provident 
and  generally  virtuous  members.  Or  as  Mr.  Greg  puts  the  case ; 
"  The  careless,  squalid,  unaspiriag  Irishman  multiplies  like 
"  rabbits :  the  fingal,  foreseeing,  self-respecting,  ambitious  Scot, 
"stem  in  his  morality,  spiritual  in  his  faith,  sagacious  and  dis- 
"  ciplined  in  his  intelligence,  paasea  his  best  years  in  stru^le 
"  and  in  celibacy,  marries  late,  and  leaves  few  behind  him. 
"Given  a  land  originally  peopled  by  a  thousand  Saxons  and  a 
'  thousand  Celts — and  in  a  dozen  generations  five-sixths  of  the 
"  population  would  be  Celts,  bat  five-sixths  of  the  property,  of 
"  the  power,  of  the  intellect,  would  belong  to  the  one-sixth  of 
"  Saxons  that  remained.  In  the  eternal '  struggle  for  existence,' 
"it  would  be  the  inferior  and  iess  favoured  race  that  bad  pre- 
"  vailed — and  prevailed  by  virtne  not  of  its  good  qualities  but  of 
"  its  faults." 

There  are,  however,  some  checks  to  this  downward  tendency. 
We  have  seen  that  the  intemperate  suffer  from  a  h^h  rate  of 
mortality,  and  the  extremely  profligate  leave  few  of&pring.  The 
poorest  classes  crowd  into  towns,  and  it  has  been  proved  by  Dr. 
Stark  from  the  statistics  of  ten  years  in  Scotland,"  that  at  all 

"    '  Fraaer's     Magazine,'     Sept.  title   of  '  Fecnndily,  Fertililj,  bdiI 

1868,  p.  353.     'Macmilian's  Mgga-  Sterililj,'    1871.      See,    also,    Mr 

zine,  Aug.  1865,  p.  318.     The  Rev.  Galton,    'Hereditary    Genius,"    pp. 

F.  W.  Fanar  ("Fraser'sMag.'Aug.  35L-357,  foe    observations  to   tlie 

1370,  p.  264)  tates  a  different  view,  above  effeet. 

«  '  Oo  the  Laws  of  the  Fertilitr  "'    '  Tenth     Annua)     Report     ol 

of    WomeB,'    iu    'Transact.    Royal  Births,   Heaths,   it,   ^n    ScotUcd, 

Soc,'  Edinburgh,  vol.  iiiv.  p.  237;  1867,  p,  nil. 
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ages  the  death-rat«  is  higher  in  towns  thSn  in  mral  diatricts, 
''  \u(k  during  the  first  five,  years  of  life  the  town  death-rate  iiS 
"  lUmiXili  ex^ictly  double  that  uf  the  ruTjiI  districta."  As  these  re- 
tui'iiB  include  both  the  rich  and  the  poor,  no  doubt  more  thou 
twice  the  number  of  births  would  be  requisite  to  keep  up  the 
number  of  the  very  poor  inhabitants  in  the  towns,  relatiiely  to 
those  in  the  country.  With  women,  marriage  at  too  early  an 
age  is  highly  injurious ;  for  it  has  been  found  in  France  that, 
"  twice  as  many  wives  under  twenty  die  in  the  year,  as  died  oat 
"  of  the  same  number  of  the  unmarried."  The  mortality,  also, 
of  bnsbands  under  twenty  is  "excessively  high,"''  but  what  the 
cause  of  this  may  be,  seems  doubtful.  Lastly,  if  the  men  who 
pmdentJy  delay  marrying  until  they  can  bring  np  their  families 
in  comfort,  were  to  select,  as  they  often  do,  women  in  the  prime 
of  life,  the  rats  of  increase  in  the  better  class  would  be  only 
slightly  lessened. 

It  was  established  from  an  enormous  body  of  stalistios,  taken 
during  1853,  that  the  unmarried  men  throughout  France, 
between  the  ages  of  twenty  and  eighty,  die  in  a  much  laz^r 
proportion  than  the  married :  for  instance,  out  of  every  1000 
immarried  men,  t>etween  flie  ages  of  twenty  and  thirty,  11'3 
annnally  died,  whilst  of  the  married  only  65  died.**  A  similar 
law  was  proved  to  hold  good,  during  the  years  18G3  and  1864, 
with  the  entire  population  above  the  age  of  twenty  in  Scotland : 
for  instance,  out  of  every  1000  uiiTnarried  men,  between  the  ages 
of  twenty  and  thirty,  W'ST  annually  died,  whilst  of  the  married 
only  7-24  died,  that  is  less  than  half."  Dr.  Stark  remarks  on 
this, "  Bachelorhood  is  more  destructive  to  life  than  the  most 
"unwholesome  trades,  or  than  residence  in  an  unwholesome 
"  house  or  district  where  there  has  never  been  the  most  distant 
"  attempt  at  sanitary  improvement."  He  considers  that  the 
lessened  mortality  is  the  direct  result  of  "  marriage,  and  the 
"  more  regular  domestic  habits  which  attend  that  state."  Ho 
admits,  however,  that  the  intemperate,  profligate,  and  criminal 
classos,  whose  duration  of  hfe  is  low,  do  not  commonly  marry; 
and  it  must  likewise  be  admitted  that  men  with  a  weak  constiti\- 

"   Th£3e    quotalioDs    are    taken  from  tha  same  slrikinE  paper, 

from  our  highest  authurit}'  on  r,uch  "  I  hnve  taken  the  mean  of  the 

questions,  namelj.  Dr.  Fair,  In  his  quiuqucnaiil  mean^,  given  in  'The 

paper  'On   the  Influence    of  Uar-  Tenth   Annual    Report    of    Birthi, 

riage  on  the  Mortality  of  the  French  Deaths,    &c.,    in    Scotiand,'    1867. 

People,'  read  before  the  Nat.  Assoc.  The   quotation    from    Dr.  St.itk  n 

for  th«  Promotion  cf  Social  Science,  copied  from  an  article  in  the  '  Daily 

1858.  Mewa,'  Oct.  17th,   1868,  which  Dr, 

"  Dr.    Fan,   ibid.      The   quota-  Farr  considers  very  carefilly  wr* 
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tion,  ill  health,  or  any  great  infirmity  in  body  or  mind,  will  often 
not  wish  to  marry,  or  will  be  reject^.  Dr.  Stark  eeems  to  have 
come  to  the  conclusion  that  marriage  in  itself  is  a  main  cause  of 
prolonged  life,  from  finding  that  aged  married  men  still  have  a 
considerable  advantage  in  this  respect  over  the  -unmarried  of  the 
same  advanced  age ;  but  every  one  must  have  known  instances 
of  men,  who  with  weak  healtl  during  youth  did  not  marry,  and 
jet  have  survived  to  old  age,  though  remaining  weak,  and  there- 
fore always  with  a  lessened  chance  of  h"fe  or  of  marrying.  There 
is  another  remarkahlo  circumstance  which  seems  to  support  Dr. 
Stark's  conclusion,  namely,  that  widows  and  widowers  in  France 
suffer  in  comparison  with  the  married  a  very  hsavy  rate  of  mor- 
tality ;  but  Dr.  I'arr  attributes  this  to  the  poverty  and  evil  hahita 
consequent  on  the  disruption  of  the  family,  and  to  grief.  On 
the  wholewe  may  conclude  with  Dr.  Farr  that  the  lesser  mortality 
of  married  than  of  unmarried  men,  which  seems  to  be  a  general 
kw,  "is  mainly  due  to  the  constant  elimination  of  imperfect 
■'  tjpes,  and  to  the  skilful  selection  of  the  finest  individuals  out 
"  of  each  Euccessiye  generation ;"  the  selection  relating  only  to 
the  marriage  state,  and  acting  on  all  corporeal,  intellectual,  and 
moral  qnalities.**  We  may,  therefore,  infer  that  sound  and 
good  men  who  out  of  pmdenco  remain  for  a  time  unmarried,  do 
not  suffer  a  high  rate  of  mortality. 

If  the  various  checks  specified  in  the  two  last  paragraphs,  and 
periiaps  others  as  yet  unknown,  do  not  prevent  the  reckless,  the 
vicious  aud  otherwise  inferior  members  of  society  from  increas- 
ing at  a  quicker  rate  than  the  better  class  of  men,  the  nation  will 
reijograde,  as  has  too  often  occurred  in  the  history  of  the  world. 
"We  must  remember  that  progress  is  no  invariable  rule.  It  is 
■very  difficoit  to  say  why  one  civilised  nation  rises,  becomes  more 
powerful,  and  spreads  more  widely,  than  another;  or  why  the 
same  nation  progresses  more  quickly  at  one  time  than  at  another. 
We  can  only  say  that  it  depends  on  an  increase  in  the  actual 
number  of  the  population,  on  the  number  of  the  men  endowed 
with  high  intellectual  and  moral  Acuities,  as  weil  as  on  their 
standard  of  esceilence.  Corporeal  structure  appears  to  have 
little  influence,  except  so  far  as  vigour  of  body  leads  to  vigour  of 

It  has  been  urged  by  several  writers  that  as  high  intellectual 
powers  are  advantageous  to  a  nation,  the  old  Greeks,  who  stood 
some  grades  higher  in  intellect  than  any  race  that  has  ever 

■■  Dr.  DnDcan  remarks  ('Fecund-  "  from  the  uamBiried   sids  to   tin 

ity.  Fertility,'  &c.,  1871,  p.  334)  on  "  marriel,    leaving   the   unmarried 

this  subject;   "At  everr  age    the  "  eolumm  ei-owded  witii  (he  sickly 

,'■  hcHlthy   and   beantifnl    gu    over  "  and  unlorrtnale." 
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existed,*'  ought,  if  the  power  of  natnral  selection  were  teal,  to 
have  tViffa  still  higher  in  the  scale,  increased  in  number,  and 
stocked  tte  whole  of  Europe.  Here  we  have  the  tacit  assump- 
tion, so  often  made  with  respect  to  eorporeal  structures,  that 
there  is  some  innat*  tendency  towards  continued  deTelopmont  in 
mind  and  body.  Bat  developmeat  of  all  kinds  depends  on  many 
concurrent  foTourable  circumstances.  Natural  selection  acta 
only  tentatively.  IndiTiduals  and  races  may  haTo  acquired  cer- 
tain indisputable  adTsntagea,  and  yet  have  perished  from  failing 
in  other  charaeters.  The  Greeks  may  have  retrc^raded  from  a 
want  of  coherence  between  the  many  small  states,  from  the  small 
size  of  their  whole  country,  from  the  practice  of  slaTery,  or  from 
extreme  sensuality ;  for  they  did  not  succumb  nnti]  "  they  were 
"  enervated  and  corrupt  to  the  very  core."  ^  Tlie  western  nations 
of  Europe,  who  now  so  immeasniably  surpass  their  former  savage 
progenitors,  and  stand  at  the  summit  of  civilisation,  owe  Utile 
or  none  of  their  superiority  to  direct  inheritance  from  the  old 
Greeks,  though  they  owe  much  to  the  written  works  of  tbat 
wonderfn!  people. 

Who  can  positively  say  why  the  Spanish  nation,  so  dominant 
at  one  time,  has  been  distanc«i  in  the  race.  The  awakening  of 
the  nations  of  Europe  from  the  dark  ages  is  a  still  more  perplex- 
ing problem.  At  that  early  period,  as  Mr.  Galton  has  remarked, 
almost  all  the  men  of  a  gentle  nature,  ttose  given  to  meditation 
or  culture  of  the  mind,  had  no  refuge  except  in  the  bosom  of 
a  Chnich  which  demanded  celibacy;™  and  this  could  hardly 
fail  to  have  had  a  deteriorating  influence  on  each  successive 
generation.  During  this  same  period  the  Holy  Inquisition 
selected  with  extreme  care  the  freest  and  boldest  men  in  order 
to  tram  or  imprison  them.  In  Spain  alone  some  of  the  best 
men — those  who  doubted  and  questioned,  and  without  doubting 
there  can  be  no  prt^ess — were  eliminated  dnring  three  cen- 
turies at  the  rate  of  a  thousand  a  year.  The  evil  which  the 
Catholic  Church  has  thus  effected  is  incalculable,  thot^h  no 
dcsbt  counterbalanced  to  a  certain,  perhaps  to  a  lai^e,  extent 
in  other  ways;  neyertheless,  Europe  has  progressed  at  an  un- 
paralleled rate. 

"  See  the  ingenious  and  original  357)  advances   argomenti    on    the 

argnmeDt   on   thi>   subject    by  Mr.  other  cide.    SirC.Lyell  had  already 

Gallon,    'Hereditary    Gonina,'    pp.  (' Principles    of    Geology,'  vol.    li, 

340-.342.                                              _  1868,  p.  439)  in  a  striliing  passage 

Sept.  1868,  p.  35J.  "t  the  Holy  Inquisition  in  having, 

*'  'Hereditary  Genius,'  1870,  fp.  through  eelection,  lowei-ed  tha  gene- 

367-339.     Thf    Rev.  F.  W.  Farrar  ral  itacdard  o:"  irfllignnce  in  £ii- 

('FraMr's    Mag.;    Aug.    1870,    p.  TOp«. 
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The  lematkable  success  of  the  English  as  colonists,  compareii 
toother  European  nations,  has  been  ascribed  lo  their  "daring 
"  and  persistent  enei^ ; "  a  result  whidi  is  well  iiluetrated  by 
comparing  the  progress  of  the  Canadians  of  English  and  French 
extraction ;  but  who  can  say  how  the  English  gained  their  energy  ? 
There  is  apparently  much  truth  in  the  belief  that  the  ■wonderful 
progiess  of  the  United  States,  as  well  as  the  character  of  the 
people,  are  the  results  of  natural  selectiou ;  for  the  more  ener- 
getic, restless,  and  courageous  men  from  all  parts  of  Europe 
have  emigrated  during  the  last  ten  or  twelve  generations  to  tJiat 
great  country,  and  have  there  sueeeeded  best*  Looking  to  the 
distant  future,  I  do  not  think  tb&t  the  Bev.  Mr.  Zincke  takes  an 
eiaggerated  view  when  he  says ;™  "  AH  other  series  of  events — 
"  as  that  which  resulted  in  the  culture  of  mind  in  Greece,  and 
"that  which  resnlted  in  the  empire  of  Rome— only  appear  to 
"  have  purpose  and  value  when  viewed  in  connection  with,  or 
"rather  as  subsidiary  to  ...  .  the  great  stream  of  Anglo- Sason 
"  emigration  to  flie  west."  Obscure  as  is  the  problem  of  the 
advance  of  civilisation,  we  can  at  least  see  that  a  nation 
which  prodnced  during  a  lengthened  period  the  greatest 
number  of  highly  intellectual,  energetic,  brave,  patriotic,  and 
benevolent  men,  would  generally  prevail  over  less  favoured 
nations. 

Natural  selection  follows  from  the  struggle  for  esisfonce ',  and 
this  from  a  rapid  rate  of  increase.  It  is  impossible  not  to  regret 
Bitterly,  but  whether  wisely  is  another  question,  the  rate  at 
which  man  tends  to  increase ;  for  this  leads  in  barbarous  tribes 
to  infanticide  and  many  other  evils,  and  in  civilised  nations  to 
abject  poverty,  celibacy,  and  to  the  late  marriagesof  the  prudent. 
But  as  man  suffers  from  the  same  physical  evils  as  the  lower 
animals,  he  has  no  right  to  expect  an  immimity  from  the  evils 
consequent  on  the  strn^le  for  existence.  Had  he  not  been  sub- 
jected during  primeval  ttraes  to  natural  selection,  assuredly  he 
would  never  have  attained  to  his  present  rank.  Since  we  see  in 
many  parts  of  the  world  enormous  areas  of  the  most  fertile  land 
capable  of  supporting  numerous  happy  homes,  but  peopled  only 
by  a  few  wandering  savages,  it  might  be  argued  that  the  struggle 
for  existence  had  not  been  sufficiently  severe  to  force  man  up- 
wards to  his  highest  standard.  Judging  from  all  that  we  know 
of  man  and  the  lower  animals,  there  has  always  been  sufBcient 
variabihty  in  their  intellectual  and  moral  feculties,  for  a  steady 
advance  through  natural  selection.     No  doubt  such  advance 

"  Mr.  Gaiioi,  '  MaomilUn's  ani!  National  Life,' Dec.  1 869,  p.  184. 
Magazine,'  August,    1865,  p.    325.  '"  'Last,   Winter   in  the    Dnited 

S«e  Hi**,  'Nature,'  'On  Darwinian!      State«,'  1888,  p.  29. 
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■temauds  maay  favourable  coaourrent  cireumstonces ;  but  it  may 
waU  be  doubted  whether  the  most  favourable  wonldhayesaiBocd, 
had  not  the  rate  of  tacrease  been  rapid,  and  the  consequent 
struggle  for  existenoo  eitremely  severe.  It  even  appears  &om 
what  we  see,  for  instance,  in  parts  of  S.  America,  that  a  people 
which  may  be  called  civilised,  saeb  as  the  Spanish  settlers,  is 
liable  to  become  indolent  and  to  retrograde,  when  the  con- 
ditions of  life  are  very  easy.  With  highly  eivihsed  nations  con- 
tinued progress  depends  in  a  subordinate  degree  on  natural 
selection ;  for  such  nations  do  not  supplant  and  exterminate  one 
another  as  do  savage  tribes.  Nevertheless  the  more  intelligent 
members  within  the  same  community  will  succeed  better  in  the 
long  run  tjian  the  inferior,  and  leave  a  more  numerous  progeny, 
and  this  is  a  form  of  natural  selection.     "'  ~  .     . 


causes  of  progress  seem  to  consist  of  a  good  education  during 
youth  whilst  the  brain  is  impressible,  and  of  a  high  standard  of 
eseellence,  incnlcafed  by  the  ablest  and  best  men,  embodied  in 
the  laws,  customs  and  traditions  of  the  nation,  and  enforced  by 
public  opinion.  It  should,  however,  be  borne  in  mind,  that  the 
enforcement  of  public  opinion  depends  on  our  appreciation  of 
the  approbation  and  disapprobation  of  others ;  and  this  apprecia- 
tion is  founded  on  our  sympathy,  which  it  can  hardly  be  doubted 
was  originally  developed  through  natural  selection  as  one  of  the 
most  important  elements  of  the  social  instincts.^ 

On  the  evidence  that  all  civUiud  tiations  were  once  barbarouB, — 
The  present  subject  has  been  treated  in  so  full  and  admirable  a 
manner  by  Sir  J.  Lubhock,**  Mr.  Tylor,  Mr.  M'Lennan,  and 
others,  that  I  need  here  give  only  the  briefest  summary  of  their 
results.  The  arguments  recently  advanced  by  the  Dulre  of 
Argyll"  and  formerly  by  Archbishop  Whately,  in  favour  of  the 
belief  that  man  came  into  the  world  as  a  civilised  being,  and 
that  all  savages  have  since  undergone  degraditiou,  seem  to  me 
w^k  in  comparison  with  those  advanced  on  the  other  side. 
Many  nations,  no  doubt,  have  fallen  away  in  civilisation,  and 
some  may  have  lapsed  into  utter  barbarism,  though  on  this 
latter  head  I  have  met  with  no  evidence.  The  Fuegians  were 
probably  compelled  by  other  conquering  hordes  to  settle  in  their 
inhospitable  country,  and  they  may  have  become  in  consequence 
somewhat  more  degraded;  but  it  would  be  diflBcult  to  prove 

"  I   am   niQCb  indebted  to  Mr.  "  'On  the  Origin  of  CiviliBation,' 

Jokn  Morley  for  soma  good  criti-  'Proc.  Ethnological   Soc'  Nor,  28 

ciEms  on   this   snhject:    ete,   aiso,  1B67. 
Br<Ka,'LeiSdeclions,"Eeniad'AQ-  "  '  Prlmevil  Man,' 1868. 
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that  they  have  fallen,  mucli  below  the  Botocudoe,  who  inhahit 
Ihe  finest  parts  of  Brazil. 

The  e^ddenee  that  all  civilised  nafdons  are  the  descendants  oJ 
barharians,  consists,  on  the  one  side,  of  clear  traces  of  theii 
former  low  condition  in  still-exiEting  customs,  heliefe,  language, 
i&c.;  and  on  the  other  side,  of  proofs  that  savagefl  are  inde- 
pendently ahle  to  raise  themselves  a  few  steps  in  the  scn.Io  of 
ciTihsafion,  and  have  actually  thus  risen.  Tho  evidence  on  the 
first  head  is  extremely  curioiis,  but  cannot  be  here  given :  1  refer 
to  such  cases  as  that  of  the  ait  of  enumeration,  which,  as  Mr. 
Tylor  clearly  shews  by  reference  to  the  words  still  used  in  some 
places,  originated  in  counting  the  fingers,  first  of  one  hand  and 
then  of  the  other,  and  lastly  of  the  toes.  We  have  traces  of  this 
in  our  own  decimal  system,  and  in  the  Eoman  numerals,  where, 
after  the  V.,  which  is  supposed  to  bo  au  abbreviated  picture  of  a 
human  hand,  we  pass  on  to  VI.,  &c.,  when  the  other  hand  no 
doubt  was  used.  So  again,  "  when  ive  speak  of  tliree-score  and 
"  ten,  we  are  counting  hy  the  vigesimal  system,  each  score  thus 
"  ideally  made,  standing  for  20— for  '  one  man '  as  a  Mexican  or 
"  Carib  would  put  it.""  According  to  a  lai^  and  increasing 
school  of  philoiogists,  every  language  bears  the  marks  of  its  slow 
and  gradual  evolution.  So  it  is  with  the  art  of  ■writing,  for 
letters  are  rudiments  of  pictorial  representations.  It  is  hardly 
possible  to  read  Mr.  M'Leiman's  work*"  and  not  admit  that 
almost  all  civilised  nations  etill  retain  traces  of  sueh  rude  habits 
as  the  forcible  capture  of  wives.  What  ancient  nation,  as  the 
same  author  asks,  can  be  named  that  was  originally  mono- 
gamous? The  primitive  idea  of  justice,  as  shewn  by  the  law  of 
battle  and  other  customs  of  which  vestiges  still  remain,  was 
likewise  most  rude.  Many  existing  superstitions  are  the 
ronmants  of  former  false  religious  beliefe.  The  highest  form  of 
religion — the  grand  idea  of  God  hating  sin  and  loving  right- 
eousness— was  unknown  during  primeval  times. 

Turning  to  the  other  kind  of  evidence :  Sir  J.  Lubbock  has 
shewn  that  some  sav^eB  have  recently  improved  a  little  in 
some  of  their  simpler  arts.  From  tho  extremely  curious 
account  which  he  gives  of  the  weapons,  tools,  and  arts,  in  use 

"'Royal    Institution    of   Great  'A    Coojectnral    Solntion    of    the 

Britain,'   Maich    la,    1867.      Also,  Origin    of    the    Class,   System    o( 

'  Kssearches  into  the  Early  History  Relationship,'   in    '  Pi-do.  Americ-ia 

of  Mankind,"  ISfir,.  Aiad.    of   Sciences,'   vol,   vii,   Feb. 

"    'Primitive    Marriage,'    1865,  1868.      Prof.    Kchaaffhansen   ('An- 

Sea,  likewise,  an   eicellant   ai-ticle,  thropolog.    Review,'  Oct.   1869,    p 

evidently  by  the   same  author,    in  373)  remarks  on  "tha  vestigea  of 

the  'North   British  Review,'  July,  "  haman   sacrificea   found   both    \a 

1989.      Also,   Mr.   L.    H.    Morgan,  "  Homer  and  the  Old  Testament." 
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amongst  savages  in  various  parts  of  the  world,  it  cajinot  bo 
doubted  that  those  have  nearly  all  been  independent  discoveries, 
excepting  perhaps  the  art  of  making  fire.''  The  Australian 
boomerang  is  a  good  instance  of  one  such  independent  discovery, 
'i'he  Tahitians  when  first  visited  hnil  advanced  in  many  resptcts 
beyond  the  inhabitants  of  most  of  the  other  Polynesian  islands. 
There  are  no  just  grounds  for  the  belief  that  the  high  cnltnro  ol 
the  native  Peruvians  and  Mesicans  was  derived  from  abroad  ;" 
maju  native  plants  were  there  cultivated,  and  a  few  native 
animals  domesticated.  We  should  bear  in  mind  that,  judgiug 
from  the  small  influence  of  most  missionaries,  a  wandering  creiv 
iiom  some  semi-civiiised  land,  if  washed  to  the  shores  of 
America,  would  not  have  produced  any  marked  effect  on  the 
natives,  unless  they  had  already  become  somewhat  advanced. 
Looking  to  a  very  remote  period  in  the  history  of  the  world,  w<i 
Sad,  to  use  Sir  J,  Lubbock's  well-known  terms,  a  paleolithic  and 
neolithic  period;  and  no  one  will  pretend  that  the  art  of 
grinding  rough  flint  tools  was  a  borrowed  one.  In  all  partK  of 
Europe,  aa  far  east  as  Greece,  in  Palestine,  India,  Japan,  Nen- 
Zealand,  and  Africa,  including  Egypt,  flint  tools  have  been 
diseovored  in  abundance;  and  of  their  use  the  existing  in- 
aabitanfa  retain  no  tradition.  There  is  also  indirect  evidence  of 
their  former  use  by  the  Chineco  and  ancient  Jews.  Hence  there 
can  hardly  he  a  doubt  that  the  inhabitants  of  these  countries, 
which  include  nearly  the  whole  civilised  world,  were  once 
in  a  barbarous  condition.  To  believe  that  man  ■nus  abori- 
ginally civilised  and  then  suffered  utter  degradation  in  so  many 
regions,  is  to  take  a  pitiably  low  view  of  human  nature.  It  is 
apparently  a  truer  and  more  cheerful  view  that  progress  na.s  j 
been  much  mora  general  than  retrc^ression ;  that  man  has  ri^en,  j 
though  by  slow  and  interrupted  steps,  from  a  lowly  condition  to  1 
the  highest  standard  as  yet  attained  by  him  in  knowledge,  1 
morals  and  religion.  ' 


"  Sir    J.   Lnbboek,    '  Pi'ehistoric 

edit.,  1870. 

Times,'  2nil  edit.  1869,   ihap.  iv. 

"  Dr.  F.  MiHle 

■od  iri.  rf  pas^-iR.     See  also   the 
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CHAPTEB  TI. 
Oil  Tim  AFriNiTiEB  iiro  Genealogy  of  Iiah. 

Pdltiou  of  mau  in  the  animal  eeries— The  uatural  system  genesil.igicai-— 
Adaptive   characters  of  alight  Talue — Various  small  points  of  rescm- 

aj-Btem — Birthplace  and  antiquity  of  man — AbseDce  of  fossil  coDoectiDS' 
link* — Lower  atagea  in  the  genealogy  of  man,  as  inferred,  firstly  fiMin 

dition  of  the  Veitehrata— Conclusion. 

Even  jf  it  be  granted  that  the  difforenco  between  man  and  his 
nearest  allies  is  as  great  in  corpet^^  stmcture  as  some  uatu- 
raiiste  mamtain,  and  altbongh  we  must  grant  that  the  dllfei^ 
ence  between  them  is  immense  in  mental  power,  yet  the  facts 
given  in  the  earlier  chapters  appear  to  declare,  iu  the  plainest 
manner,  that  man  is  descended  from  some  lower  form,  notwith- 
standii^  that  connecting-links  have  not  hitherto  been  dis- 
covered. 

Man  is  Uable  to  numerous,  slight,  and  diversified  variations, 
wbieh  are  induced  by  the  same  general  conses,  are  governed 
and  transmitted  in  accordance  with  the  same  general  laws,  as  in 
the  lower  animals.  Man  has  multiplied  so  rapidly,  that  ho  lias 
cecessarily  been  exposed  to  struggle  for  esistenco,  and  con- 
seqnently  to  natnral  selection.  He  has  given  rise  to  many  races, 
some  of  which  differ  so  much  from  each  other,  that  they  have 
often  been  ranked  by  naturalists  as  distinct  species.  His  liody 
is  constructed  on  the  same  homological  plan  as  that  of  other 
mammals.  He  passes  ttirougb  the  same  phases  of  embryo- 
logical  development  He  retains  many  rudimentary  and  useless 
structures,  which  no  doubt  were  once  serviceable.  Characters 
occasionally  mate  their  re-appearanco  ia  him,  which  we  have 
reason  to  believe  were  poesessed  by  his  early  prc^nitors.  If  the 
origin  of  maji  had  been  wholly  different  from  that  of  all  other 
animals,  these  various  appearances  would  be  mere  empty 
deceptions ;  but  such  an  admission  is  incredible.  These  appear- 
ances, on  the  other  hand,  are  intelligible,  at  least  to  a  largo 
eitent,  if  mac  is  the  co^iescendant  with  oliher  mammals  of  soms 
unknown  and  lower  form. 

Some  naturalists,  from  being  deeply  impressed  with  tho 
mental  and  spiritual  powers  of  man,  have  divided  the  whole 
OWBEia  world  into  three  iingdoms,  the  Human,  tho  Animal^ 
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and  tlie  Vegetable,  thus  giving  fo  man  a  separate  kingdom.' 
Spiritual  powers  cannot  be  compared  or  claBsed  by  the  natu- 
ralist :  but  he  may  endeavour  to  shew,  as  I  hare  done,  that  the 
mental  faculties  of  man  and  the  lower  animals  do  not  di&r  in 
kind,  although  immensely  in  degree.  A  difference  in  degree, 
however  great,  does  not  justify  ns  in  placing  man  in  a  distinct 
kingdom,  as  will  perhaps  ba  best  illastrated  by  comparing  the 
menfal  powers  of  two  insects,  namely,  a  coccus  or  scale-insect 
and  an  ant,  which  undoubtedly  belong  to  the  same  class.  The 
difierence  is  here  greater  than,  though  of  a  somewhat  different  kind 
from,  that  between  man  and  the  h^host  mammaL  The  female 
coccus,  whilst  young,  attaches  itself  by  its  proboscis  to  a  plant ; 
sucks  the  sap,  but  never  moves  again;  is  fertilised  and  lays  eggs; 
and  this  is  its  whole  history.  On  the  other  hand,  to  describe  the 
habits  and  mental  powers  of  worker-anfs,  would  require,  as 
Pierre  Huber  has  shewn,  a  large  volume ;  I  may,  however,  briefly 
specify  a  few  points.  Anis  certaioly  cotmnunicats  information  to 
each  other,  and  several  unite  for  the  same  work,  or  for  games  of 
play.  They  rocoguise  their  fellow-ants  after  months  of  absence, 
and  feel  sympathy  for  each  other.  They  bnild  great  edifices, 
keep  them  clean,  close  the  doors  in  the  evening,  end  post 
sentries.  They  make  roads  as  well  as  tunnels  under  rivers,  and 
temporary  bridges  over  them,  by  clii^g  together.  They 
collect  food  for  the  community,  and  when  an  object,  too  large  for 
entrance,  is  brooght  to  the  nest,  they  enlarge  the  door,  and 
afterwards  build  it  up  again.  They  store  up  seeds,  of  which 
they  pz'event  the  germination,  and  which,  if  damp,  are  brought 
up  fo  the  surface  to  dry.  They  keep  aphides  and  other  inseeta  as 
milch-cows.  They  go  out  to  battle  in  regular  bands,  aud  freely 
sacrifice  their  lives  for  the  common  weal.  They  emigrate  ac- 
cording to  a  preconcerted  plan.  They  capture  skves.  They  move 
the  eggs  of  their  aphides,  as  well  as  their  own  eggs  and  cocoons, 
info  warm  parts  of  the  nest,  in  order  that  they  may  be  quickly 
hatched;  and  endless  similar  tacts  eould  be  given.^  On  the 
whole,  IJie  difference  in  mental  power  between  an  ant  and  a 
coccus  is  immense ;  yet  no  one  has  ever  dreamed  of  pl-icing  these 
insects  in  distinct  classes,  much  kss  in  distinct  king;Ioms.    No 


'  liidore  Geoffrey  St.-Hilaire  gives 

of  ant8  are  giTen  by  Mr.  Belt,  in 

detailed  account  of  the  position 

iu    his   'Naturalist  in   Nicaragua,' 

Bigned  to  man  by  Tarioos  natural- 

1874.      Sea    also   Mr.   Moggiidge'a 

t,  in  their  classifications:  'Hst. 

gdmirable  work,  'Harvesting  Ants,' 

:st.  G«ii.'  torn.  ii.  1859,  pp.  liO- 

&o,  1873,  also  'L'lnstjnct  chei  ie. 

89. 

Insectes,'   by   M.   Geoi^e   Pouehet, 

''  Some  of  the  most   interesting 

'RsYUe    des    Deni    Mondes,'    ret» 

icTs  avv!-  paMisbed  oa  the  habiti 

1870  p.  682, 

t.  9 

Hosted  by 

Gooc^le 


14.8  The  Descent  of  Man.  Pijii- 1. 

dowtt  the  difference  is  bridged  over  by  other  ineecls ;  and  this 
is  not  the  cese  ivith  man  and  the  hightir  apes.  But  we  h.ive 
overj  reason  to  believe  that  the  brealts  in  the  series  nro  simply 
the  results  of  many  forms  having  become  extinct. 

Professor  Owen,  relying  chiefiy  on  the  structure  of  the  brain, 
has  divided  the  mammalian  series  into  four  sub-classes.  One  of 
these  he  devotes  to  man;  in  another  ho  places  both  the 
Marsupials  and  the  Monotremnta;  so  that  he  malies  man  aa 
distinct  from  all  other  mammals  as  are  these  two  latter  groups 
conjoined.  This  view  has  not  been  accepted,  as  far  as  I  am 
aware,  by  any  naturalist  capable  of  forming  an  independent 
judgment,  and  therefore  need  not  here  be  further  cdnsidered. 

We  can  understand  why  a  classiScation  founded  on  any  single 
character  or  organ— even  an  oi^an  so  wonderfully  complex  and 
important  as  tlio  brain — or  on  the  high  development  of  Ihg 
mental  faculties,  is  almost  sure  to  prove  unsatisfaetory.  This 
principle  has  indeed  been  tried  with  hymonopterous  insects; 
but  when  thus  classed  by  their  habits  or  instincts,  the  arrange- 
ment proved  thoroughly  artificial'  Classifications  may,  of 
course,  be  based  on  any  character  whatever,  as  on  size,  colour, 
or  the  element  inhabited ;  but  naturalists  have  long  felt  a 
profound  conviction  that  there  is  a  natural  system.  This 
system,  it  ia  now  generally  admitted,  miist  bo,  as  &r  as  possible, 
genealogical  in  arrangement, — that  is  the  co-descendantit  of  the 
aame  form  must  be  kept  together  in  one  group,  apart  from  the 
co-descendants  of  any  other  form ;  but  if  the  parent-forms  are 
related,  so  will  be  their  descendants  and  the  two  groups  io- 
gcthcr  will  form  a  larger  group.  The  amount  of  diffircnce 
between  the  several  groups — that  is  the  amount  of  modificatioii 
which  each  has  undergone— is  expressed  by  such  terms  as 
genera,  families,  orders,  and  classes.  As  we  hav(  no  record  of 
the  lines  of  descent,  the  pedigree  can  be  disco\ercd  oalv  Ij 
observing  the  di^ees  of  resemblance  betvpLon  the  Umgs  whui 
are  to  be  classed.  For  this  object  numerous  pomts  of  ra^em- 
blance  are  of  much  more  importance  than  the  amount  of 
similarity  or  dissimilarity  in  a  few  points.  If  two  lan^agcs 
were  found  to  resemble  each  other  in  a  multitude  of  words  and 
points  of  constmetion,  they  would  be  universally  recognised  as 
having  sprung  from  a  common  source,  notwithstanding  that 
tbej  differed  greatly  in  some  few  words  or  points  of  construction. 
Bet  with  organic  beings  the  points  of  resemblance  must  not 
consist  oF  adaptations  to  similar  habits  of  Ufe ;  two  animals  may, 
lor  instance,  l;avo  had  their  whole  frames  modified  for  living  in 

f  VfMtToni  '  I'rdttB  C'ais  of  Insectf,"  vol.  "   IB+O,  jv  87 
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the  water,  and  yet  thoy  ivill  not  be  lironght  any  nearer  to  each 
otter  in  the  natural  Bystem.  Hence  we  can  see  how  it  is  that 
.esemhlances  in  several  unimportant  etructares,  in  naeleaa  and 
rudimontary  organs,  or  not  now  funcfionaUj  active,  or  in  au 
embryological  condition,  are  by  far  the  most  Kerviceahle  for  clas- 
fiification;  for  they  can  hardly  be  due  to  adaptations  within  a 
late  periiw ;  and  thus  they  reveal  the  old  lines  of  descent  or  of 
true  affinity. 

We  can  further  see  why  a  great  amount  of  modification  in 
some  one  character  ought  not  to  lead  ns  to  separate  widely  any 
two  organisms.  A  pait  which  already  differs  much  from  the 
same  part  in  other  allied  forms  lias  already,  according  to  tha 
theory  of  evolution,  varied  much;  conseciuently  it  would(aslong 
as  tiie  organism  remained  exposed  to  the  same  exciting  con- 
ditions) he  liable  to  further  variations  of  the  same  kind ;  and 
these,  if  beneficial,  would  be  preserved,  and  thus  be  continually 
augmented.  In  many  cases  the  continued  developmsct  of  a  part, 
for  instance,  of  the  beak  of  a  bird,  or  of  the  teetli  of  a  mammal, 
would  not  aid  tie  species  in  gaining  its  food,  or  for  any  other 
object ;  but  with  man  we  can  see  no  definite  limit  to  the  con- 
tinued development  of  the  brain  and  mental  faculties,  as  fer  as 
advantage  ia  concerned.  Therefore  in  deteiniining  tlie  pc^tion 
of  man  in  the  natural  or  genealogical  system,  the  eitreme  de- 
velopment of  bis  brain  ought  not  to  outweigh  a  multitude  of 
resemblances  in  other  kss  important  or  quite  tmimportant 
points. 

The  greater  number  of  naturalists  who  have  taken  into  con- 
sidei'ation  the  whole  structure  of  man,  including  his  mental 
faculties,  have  followed  Blumenbach  and  Cuvier,  and  have  phiced 
man  in  a  separate  Order,  under  the  title  of  the  Bimana,  and 
therefore  on  an  equality  with  the  orders  of  the  Quadrumana. 
Camivora,  &c.  Eecently  many  of  oni  best  naturalists  have 
recurred  to  the  view  first  propounded  by  Linnieus,  so  remarkable 
tor  his  sagacity,  and  have  placed  man  in  the.  same  Order  with 
Ihe  Quadrumana,  under  the  title  of  the  Primates.  The  Justice  of 
this  conclusion  will  be  admitted :  for  in  the  first  place,  we  must 
Lear  in  mind  the  comparative  insignificance  for  classification 
of  the  great  development  of  the  brain  in  man,  and  that  the  : 
stionglj-marked  differences  between  the  slnills  of  man  and  the 
Quadrumana  (lately  insisted  upon  by  Bischoff,  Aeby,  and  others" 
apparently  follow  from  their  differently  developed  brains.  In 
the  second  place,  we  must  remember  that  nearly  all  the  other 
and  more  important  differences  between  man  and  the  Quadrumana 
arc  manifestly  adaptive  in  their  nature,  and  relate  chiefly  to  the 
eioct  position  of  man ;  such  as  the  structure  of  his  hand,  foo^ 
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and  polyis,  the  cnivatuie  of  his  spine,  and  the  position  of  his 
head.  The  family  of  Seals  offers  a  good  illustration  of  the  smaU 
importance  of  adaptive  characters  for  classification.  These 
animals  differ  from  all  other  Camivora  in  the  form  of  their 
bodies  and  in  the  structure  of  their  limbs,  far  more  than  does 
man  from  the  higher  apes;  yet  in  most  systems,  from  that  of 
CuTier  to  the  most  recent  one  by  Mr,  Flower,'  seals  are  ranked 
as  a  mere  family  in  the  Order  of  the  Camivora.  If  man  had  not 
been  his  own  classifier,  he  would  neyer  have  thought  of  foundit^ 
3  separate  order  for  his  own  reception. 

It  would  bo  beyond  my  limits,  and  quite  beyond  my  knowledge, 
even  to  name  the  innumerable  points  of  strnctnre  in  which  man 
agrees  with  the  other  Primates.  Our  great  anatomist  and 
philosopher,  Prof.  Huxley,  has  fnlly  discussed  this  subject,'  and 
concludes  that  man  in  all  parts  of  his  organisation  differs  less 
from  the  higher  apes,  than  these  do  from  the  lower  members  of 
the  same  group.  Consec|nentIy  there  "  ia  no  justification  for 
"  placing  man  in  a  distinct  order." 

In  an  early  part  of  this  work  I  brought  forward  various 
facts,  shewing  how  closely  man  agrees  in  constitution  with  the 
higher  mammals ;  and  this  agreement  must  depend  on  our 
close  similarity  in  roinnte  stmctoie  and  chemical  composition. 
I  gave,  as  instances,  our  liability  to  the  same  diseases,  and  to  the 
attacks  of  allied  parasites;  our  tastes  in  common  for  the  same 
stimulants,  and  the  similar  effects  produced  by  them,  as  well  as 
by  various  drugs,  and  other  such  facta. 

As  small  unimportant  points  of  resemblance  between  man  and 
the  Qnadmmana  are  not  commonly  noticed  in  systematic  works, 
and  as,  when  numerous,  they  clearly  reveal  oiir  relationship,  I 
will  specify  a  few  such  points.  The  relative  position  of  our 
features  is  manifestly  the  same ;  and  the  various  emotions  are 
displayed  by  nearly  similar  movements  of  tie  muscles  and  skin, 
chiefly  above  the  eyebrows  and  round  the  mouth.  Some  few 
expressions  are,  indeed,  almost  the  same,  as  in  the  weeping  of 
certain  kinds  of  monkeys  and  in  the  langhing  noise  made  by 
others,  during  which  the  comers  of  the  month  are  drawn  back- 
wards, and  the  lower  eyehds  wrinkled.  The  external  ears  are 
curioasly  alike.  In  man  the  nose  is  much  more  prominent  than 
in  most  monkeys ;  but  we  may  trace  the  commencement  of  an 
aquiline  curvature  in  the  nose  of  the  Hooloefc  Gibbon ;  and  this 
in  the  Seiwiu/piih&Ms  nasica  is  carried  to  a  ridiculous  extreme. 

The  faces  of  many  monkeys  are  ornamented  with  beards, 
whiskers,  or  moustaetes.    The  hair  on  the  head  grows  to  a  greet 

'    'Pew.  Zoolog.  Soc.' 1863,p.  4. 
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length  in  some  species  of  SemnopithecuB ;''  and  in  the  EoEi:et 
monkey  {Maca^us  radiatus)  it  radiateg  from  a  point  oa  the  crown, 
with  a  parting  down  the  middle.  It  is  commonly  said  that  the 
forehead  gives  to  man  his  noble  and  intellectual  appearance ;  bat 
the  thick  hair  on  the  head  of  the  Bonnet  monkey  terminates 
downwards  abruptly,  and  is  succeeded  by  hair  so  short  and  flna 
that  at  a  httle  distance  the  forehead,  with  the  exception  of  the 
eyebrows,  appears  quite  naked.  It  has  been  erroneously  assertei'' 
that  eyebrows  are  not  present  in  any  monkey.  In  the  species 
just  named  llie  d^ree  of  nakedness  of  the  forehead  differs  in 
different  individuals;  and  Eschricht  states'  that  in  oui  children 
the  limit  between  the  hairy  scalp  and  the  naked  forehead  is 
sometimes  not  well  defined;  so  that  here  we  seem  to  have  a 
trifling  case  of  reversion  to  a  pri^enitor,  in  whom  the  forehead 
had  not  as  yet  become  quite  naked. 

It  is  well  known  that  the  hair  on  our  arms  tends  to  converge 
from  above  and  below  to  a  point  at  the  elbow.  This  curious 
arrangemant,  so  unlike  that  in  most  of  the  lower  mammals,  ja 
tommon  to  the  gorilla,  chimpanzee,  orang,  some  species  ot 
Eylobates,  and  even  to  some  few  American  monkeys.  But  in 
Bylobatm  agilii  the  hair  on  the  fore-arm  is  directed  downwards 
or  towards  the  wrist  in  the  ordinary  manner ;  and  in  B.  lar  it  in 
nearly  erect,  with  only  a  very  slight  f()i;ward  incUnation ;  so  that 
in  this  latter  species  it  is  in  a  transitional  state.  It  can  hardly 
b^  doubted  that  with  most  mammals  the  thickness  of  the  hair  on 
the  back  and  its  direction,  is  adapted  to  throw  off  the  rain;  even 
the  transverse  hairs  on  the  fore- tegs  of  a  dog  may  serve  for  this 
end  when, he  is  coiled  up  asleep.  Mr.  Wallace,  who  has  carefnliy 
studied  the  habits  of  the  orang,  remarks  that  the  convergence  of 
the  hair  towards  the  elbow  on  the  arms  of  the  orang  may  be 
explained  as  serving  to  throw  off  the  rain,  for  this  animal  during 
rainy  weather  sits  with  its  arms  bent,  and  with  the  hands  clasped 
round  a  branch  or  over  its  head.  According  to  lavingstone,  the 
gorilla  also  "  sits  in  pelting  rain  with  his  hands  over  his  head." ' 
If  the  above  ciplanation  is  correct,  as  seems  probable,  the  direc- 
tion of  the  hair  on  our  own  arms  offers  a  curious  record  of  our 
former  state ;  for  no  one  supposes  that  it  is  now  of  any  use  in 
throwing  off  the  rain ;  nor,  in  our  present  erect  condition,  is  it 
properly  directed  for  this  purpose. 

It  would,  however,  be  rash  to  trust  too  much  to  the  principle 
of  adaptation  in  regard  to  the  direction  of  the  hair  in  man  or  bia 

•  Uid.  Geoffroy,  •  Hi«t.  Nat.  G^o.'  Anat.  nnd  Phys.'  1837,1.51. 

l*m.  ii.  1859,  p.  217.  •  Quoted  by  ReBiie, '  The  African 
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Early  progenJlors ;  for  it  is  impossible  to  study  the  figures  giren 
by  Escbriciit  of  the  arrai^ement  of  the  hair  on  the  Imman  foetns 
(this  being  the  Fame  as  in  tlie  adnlt)  and  not  agree  with  this 
excellent  observer  tiiat  other  and  more  comples  causes  haro 
interrened.  The  points  of  convergence  seem  to  stand  in  somo 
relation  to  these  jwints  in  the  embryo  which  are  last  dosed  in 
during  development.  There  appears,  also,  to  eiist  some  relation 
between  the  arrangement  of  the  hair  oa  the  limbs,  and  the  course 
of  the  medullary  arteries.* 

It  must  not  be  supposed  that  the  resemblances  between  man 
and  eertajn  apes  in  the  above  and  many  other  points — such  as  in 
having  a  naked  forehead,  long  tresses  on  the  head,  &c.— are  all 
necessarily  the  result  of  unbroken  inheritance  from  a  common 
prc^enitor,  or  of  subsequent  reversion.  Many  of  these  resem- 
blances are  more  probably  due  to  analogous  variation,  which 
ibllows,as  I  have  elsewhere  attempted  to  shew,"  from  co-descended 
organisms  havii^  a  similar  constitution,  and  having  been  acted  on 
by  like  canses  inducing  similar  modifications.  "With  respect  to 
the  similar  direction  of  the  hair  on  the  fore-arms  of  man  and 
certain  monkeys,  as  this  character  is  common  to  almost  all  the 
anthropomorphous  apes,  it  may  probably  be  attributed  to  in- 
heritance; but  this  is  not  eertaJn,aB  some  very  distinct  American 
monkeys  are  thus  characterised. 

Although,  as  we  have  now  seen,  man  has  no  just  right  to  form 
a  separate  Order  for  Lis  own  reception,  ho  may  perhaps  claim  a 
distinct  Sub-order  or  Family.  Prof.  Huxley,  in  his  last  work," 
divides  the  Primates  into  three  Sub-orders ;  namely,  the  An- 
thropidte  with  man  alone,  the  Simiada  including  monkeys  of  all 
kinds,  and  the  Lemnridie  with  the  diversified  genera  of  lemurs. 
As  far  as  differences  in  certain  important  points  of  structure  are 
concerned,  man  may  no  doubt  rightly  claim  the  rank  of  a  Sub- 
order ;  and  this  rank  is  too  low,  it  we  look  chiefly  to  his  mental 
fiiculties.  Nevertheless,  from  a  genealogical  point  of  view  it 
appears  that  this  rank  is  too  high,  and  that  man  ought  to  form 
merely  a  Family,  or  possibly  even  only  a  Sub-Iamily.  If  we 
imagine  tbree  lines  of  descent  proceeding  from  a  common  stock, 
it  is  quite  conceivable  that  two  of  theta  might  after  the  lapse  of 

•  On  the  hair  iu  Hjlobates,  »e  Ihe  Theorv  of  Kalnra!    Sel.stion,' 

Km.  Hist,  of  HUmmals,"  by  C.  L.  1870,  p.  344. 
Martin,    1841,  p.  415.     Also,  Isfd.  •»  'Origin   of  Specie?,'   5th  edit. 

Oeoaroyon  the  American  monkeys  1869,  p.    194.     'ITib   Variation  o( 

and  other  kinds,  'Hist.  Nnt.  Gin!  Aaimab  and  Plants  nndsr  Domesti- 

Tol.  iL  1859,  p.    21B,   243.     Esoh-  cation,' vol.  il.  1868,  p.  348. 
rleht,  ibid.   ».  46,  55,  61.     Owen,  "  'Anintrodoction  to  the  QMni- 

'Anat.  of  Tertebrates,'  vol,  ili.  p.  firation  of  Animals,' 1^89,  p.  99. 
tlB.     Wallace,    'ContrlbiitiDM   t« 
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Kges  be  so  sli-ghtlj-  changed  as  still  to  remain  as  spseies  of  the 
surne  gernis,  whilst  the  third  line  might  Income  so  greatly 
modiliod  as  to  deserve  to  tank  as  a  distinct  Sub-family,  Family, 
or  oven  Order,  But  in  this  ease  it  is  almost  certain  that  the  ■ 
third  hne  would  still  retain  through  inheritance  numerous  small 
points  of  resemblance  with  the  other  two.  Here,  then,  would 
occur  the  difficulty,  at  present  insoluble,  how  much  weight  we 
ought  to  assign  in  our  classifications  to  strongly-marked  dif- 
foreiicea  in  some  few  points, — that  is,  to  the  amomit  of  modifi.- 
cation  undergone ;  and  how  much  to  close  resemblance  in 
numerous  unimportant  points,  as  indicating  the  lines  of  descent 
or  genoali^y.  To  attach  much  weight  to  the  few  but  strong 
diSbrences  is  the  most  obTious  and  perhaps  the  safest  course, 
though  it  appears  more  correct  to  pay  great  attention  to  the 
many  small  resemblances,  as  giving  a  truly  natural  classification. 

lu  forraing  a  judgment  on  this  head  with  reference  to  man,  we 
rauKt  glance  at  the  classification  of  the  Simiadss.  This  family  is 
divided  by  almost  all  naturalists  into  the  CatatMne  group,  or 
Old  World  monkeys,  all  of  which  are  cliaract^riaed  (as  their 
name  espresfies)  by  the  peculiar  structure  of  their  nostrils,  and  by 
having  four  premolars  in  each  Jaw ;  and  into  the  Platyrhine 
group  or  New  World  monkeys  (including  two  very  distinct 
sub-groups),  all  of  which  are  characterised  by  differently 
constructed  nostrils,  and  by  haying  six  premolars  in  each  jaw. 
Some  other  small  differences  might  be  mentioned.  Now  man 
unquestionably  belongs  in  his  dentition,  in  the  structure  of  his 
nostrils,  and  some  other  respects,  to  the  Catarhine  or  Old  World 
division ;  nor  does  he  resemble  the  Plaljrhines  more  closely  thau 
the  Catarhines  in  any  characters,  esceptmg  in  a  few  of  not  much 
importance  and  apparently  of  an  adaptive  nature.  It  ia  therefore 
against  all  probability  that  some  New  World  speciessbouldhavo 
formerly  varied  and  produced  a  man-lite  creature,  with  all  the 
distinctive  characters  proper  to  the  Old  World  division;  losing 
at  the  same  time  ail  its  own  distinctive  cliajractcrs.  There  can, 
consequently,  hardly  be  a  doubt  that  man  is  an  off-shoot  from  the 
0!d  World  Simian  stem ;  and  that  under  a  geneaJc^cal  point  ot 
view,  ho  must  be  classed  with  the  Catarhine  division," 

The  anthropomorphous  apes,  namely  the  gorilla,  chimpanzee, 

"  This  is  nearly  the  Eame  classiS-  adoi  which  anawer  to  theCutarbiaes. 

ration  as  that  pi-oi'isionally  adopted  the   Cebidai,   and   ths   Hiipulida — 

Lv  Mr.  St.  Geoi^B  Mivarl  ("TraD-  these  two  latter  groups  answering 

.iet.  Philosoph.  Sot'  1867,  p.  300),  to    the    Platyrhinea.      Mr.    Mivart 

whn,8ft«r5eparatiDg  the  Lemnnda,  «lill  ahides  by  the  same  view;  s^ 

dividea  ths  reinaiader   of  the  Pi't-  '  Natnrs,' 1871,  p.  481. 
Bum  into  the  HomiiiidiB,  tb«  Sini' 
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onu^,  and  hjlobates,  are  b;  most  naturalistB  separated  from  tlie 
other  Old  World  monteys,  as  a  distinct  sub-gronp.  I  am  aware 
that  Gratiolet,  relying  on  the  stnictitte  of  the  brain,  does  not 
'  admit  the  existence  of  this  sub-group,  and  no  doubt  it  is  a  broken 
one.  Thus  the  orang,  as  Mr.  St.  G.  MiTnrt  remarks,"  "  is  one  of  the 
"  most  pecuhar  and  aberrant  forms  to  be  found  iii  the  Order." 
The  remaining  non-anthi'Opomorphous  Old  World  monkeys,  are 
again  divided  by  some  naturalistB  into  two  or  three  smaller  sub- 
groux>£ ;  the  genus  Semnopitbecns,  with  its  peculiar  peculated 
stomach,  being  the  type  of  one  such  sub-group.  But  it  appears 
from  M.  Gaudrj's  wonderful  discoveries  in  Attica,  that  daring 
the  Miocene  period  a  form  existed  there,  wbicU  connected 
Semnopithecns  and  Macacus ;  and  this  probably  illustrates  tbo 
manner  in  whicli  the  other  and  higher  groups  were  once  blended 
tt^ther. 

If  tlie  anthropomorphous  apes  be  admitted  to  form  a  nntural 
fiub-group,  then  as  man  agrees  with  them,  not  only  in  all  those 
characters  which  he  possesses  in  common  wiUi  the  whole 
Catarhine  group,  but  in  other  peculiar  characters,  such  as  tha 
absence  of  a  tail  and  of  callosities,  and  ia  general  appearance,  we 
may  infer  that  some  ancient  member'  of  the  anthropomorphous 
sub-group  gave  birth  to  man.  It  is  not  probable  that,  through 
the  law  of  analogous  yariation,  a  member  of  one  of  the  other 
lower  fiub^oups  should  have  given  rise  to  a  man-liie  creature, 
resembling  the  higher  anthropomorphous  apos  in  so  many 
respects.  No  doubt  man,  in  comparison  with  moat  of  his  alUes, 
has  undergone  an  extraordinary  amount  of  modification,  chiefly 
iu  consequence  of  the  great  development  of  his  brain  and  his 
erect  position ;  nevertheless,  we  should  bear  in  mind  that  he  "  ia 
"  but  one  of  several  esceptional  forms  of  Primates."  " 

Every  naturalist,  who  believes  in  the  principle  of  evolution, 
will  grant  that  the  two  main  divisions  of  the  Simiadte,  namely 
the  Catarhine  and  Platyrhine  monkeys,  with  their  sub-groups, 
have  all  proceeded  from  some  one  extremely  ancient  progenitor. 
The  early  descendants  of  this  progenitor,  before  they  had 
diverged  to  any  considerable  extent  from  each  other,  would  still 
have  formed  a  single  natural  group ;  but  some  of  the  epedes  or 
incipient  genera  would  have  already  begun  to  indieato  by  their 
diverging  characters  the  future  distinctive  marks  of  the  Catarhine 
and  Platyrhine  divisions.  Hence  the  members  of  this  supposed 
ancient  group  would  not  have  been  so  uniform  in  their  den- 
tition, or  in  the  structure  of  their  nostrils,  as  are  the  existing 
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CaSarfciae  moakej^  in  one  way  and  the  Platyrhiaes  in  another 
waj,  bnt  would  have  resemblai  in  this  respect  the  allied  Lemu- 
ridio,  which  differ  greatly  from  each  other  in  the  form  of  their 
muzzles,"  and  to  an  extraordinary  degree  in  their  dentition. 

The  Qitarhine  and  Platyrhine  monkeys  agree  in  a  multitude 
of  characters,  as  is  shewn  by  their  unquestionably  beloi^ng 
to  one  and  the  same  Order.  The  many  cbaractars  wliich 
they  possess  in  common  can  hardly  have  been  independently 
acquired  by  so  many  distinct  species;  so  that  these  characters 
most  have  been  inherited.  But  a  naturalist  would  undoubtedly 
have  ranked  as  an  ape  or  a  monkey,  an  ancient  form  which 
possessed  many  characters  common  to  the  Catarhine  and 
Platyrliine  monkeys,  otiier  ctiaracters  in  an  intermediate  con- 
<lition,  and  some  few,  perhax»s,  distinct  from  those  now  found  in 
dither  group.  And  as  man  from  a  genealogical  point  of  view 
belongs  to  the  Oatarhine  or  Old  World  stock,  we  must  conclude, 
howeTcr  much  the  conclusion  may  revolt  our  pride,  that  our 
early  progenitors  would  have  been  properly  thus  designated." 
But  we  must  not  fall  into  the  error  of  supposing  that  the  early 
pri^enitor  of  the  whole  Simian  stock,  including  man,  was  iden- 
tical with,  or  even  closely  resembled,  any  existing  ape  or  monliey. 

On  the  Birtlipiace  and  Antiqtiiiy  of  Man. — We  are  naturally 
led  to  enquire,  where  was  the  birthplace  of  man  at  that  stage  of 
descent  when  our  progenitors  diverged  from  the  Catarhino 
stock  ?  The  feet  that  they  belonged  to  this  stock  clearly  shews 
that  they  inhabited  the  Old  World ;  but  not  Australia  nor  any 
oceanic  island,  as  we  may  infer  from  the  laws  of  geographical 
distribution.  In  each  great  region  of  the  world  the  living 
mammals  are  closely  related  to  the  extinct  species  of  the  same 
region.  It  is  therefore  probable  that  Africa  was  formerly  in.  I 
habited  by  extinct  apes  closely  allied  to  the  gorilla  and  chim- 
panzee; and  as  these  two  species  are  now  man's  nearest  allies,  it 
is  somewhat  more  probable  tliat  our  early  progenitors  lived  on  I 
the  African  continent  than  elsewhere.  But  it  is  useless  to  ' 
speculate  on  this  subject;  for  two  or  three  anthropomorphous 
apes,  one  the  Dryopithecus  "  of  Lariet,  nearly  as  large  as  a  man. 


"  Messrs  Unrie  and  Mivart  oa 

the  Lemuroidea,  'Transact.  Zaolo^. 

fichlohle,'  I6SS,  in  which  he  gives 

Soc'  vol.  vii.  1869,  p.  5. 

in  detail  his  vienrs  on  tne  genealcgy 

■•  Haotd  has  come  to  this  eame 

of  man. 

tonclosioo.      See   'Ueber    die   Ent- 
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and  closely  allied  to  Hylobates,  existed  in  Europe  during  the 
Miocene  age ;  and  since  so  remote  a  period  the  earth  haa 
certainly  undeigone  many  great  revolutJOES,  and  thtro  has  been 
ample  lime  for  miprafjon  on  the  largest  scale. 

At  the  period  and  place,  whenever  and  wherever  it  was,  when 
man.  first  lost  his  hairy  covering,  he  prohabiy  inhabited  a  hot 
conntry ;  a  circumstance  farourable  for  the  frugiferous  diet  on 
which,  judging  from  analogy,  he  eubsisted.  %Ve  are  far  from 
knowiiig  how  long  ago  it  was  when  man  first  diverged  from  the 
Catarhine  stock ;  bat  it  may  have  occurred  at  an  epoch  as  remote 
as  the  Eocene  period;  for  that  the  higher  apes  had  diverged 
from  the  lower  apes  as  eai'Iy  as  the  Upper  Miocece  period  is 
shewn  by  the  existence  of  the  Dryojttthccus.  We  are  also  qnito 
ignorant  at  how  rapid  a  rate  organisms,  whether  high,  or  low  in 
the  scale,  may  be  modiSed  under  fovorirable  circumstances;  wo 
know,  however,  that  some  have  retained  the  same  form  during 
an  enormous  lapse  of  time.  From  what  we  see  going  on  under 
domestication,  we  ieam  that  some  of  the  co-descendimts  of  the 
eame  species  may  he  not  at  all,  some  a  little,  and  some  greatly 
changed,  all  within  the  same  period.  Thus  it  may  have  been 
with  man,  who  has  undergone  a  great  amount  of  modification 
in  certain  characters  in  comparison  with  the  higher  apes. 

The  great  break  in  the  organic  chain  Itetween  man  and  his 
nearest  allies,  which  cannot  be  bridged  over  by  any  extinct  or 
living  species,  has  often  been  advanced  as  a  grave  objection  to 
the  belief  that  man  is  descended  from  some  lower  form;  but  this 
objection  will  not  appear  of  much  weight  to  those  who,  from 
general  reasons,  behevo  in  the  general  principle  of  evolution. 
Breaks  often  occur  in  all  parts  of  the  series,  some  being  wide, 
sharp  and  defined,  others  less  bo  in  various  degrees ;  as  between 
the  orang  and  its  nearest  allies — between  the  Tarsius  and  the 
other  Leniuridfe — between  the  elephant,  and  in  a  more  striking 
manner  between  the  Ornithorhynchus  or  Echidna,  and  aJl  other 
mammals.  But  these  breaSs  depend  merely  on  the  number  of 
related  farms  which  have  become  extinct.  At  some  future 
period,  not  very  distant  as  measured  by  centuries,  the  civilised 
races  of  man  will  almost  certainly  exterminate,  and  replace,  tho 
savage  races  throughout  the  world.  At  the  same  time  tlie  anthro- 
pomorphous apes,  as  Professor  SchaafFhausen  has  remarked," 
will  no  doubt  be  exterminated.  The  break  between  man  and  Lis 
nearest  aUies  will  then  be  wider,  for  it  will  intervene  between 
man  in  a  more  civilised  state,  as  we  may  hope,  even  than  tlia 
Csncasian,  and  some  ape  as  low  as  a  baboon,  instead  of  as  now 
hftween  the  negro  or  Australian  and  the  gorilla. 

■•    ^nthropologistl  Eevlew,'  April,  1867,  p.  236. 
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With  respect  to  the  absence  of  iossCi  remains,  serving  to 
lonjiect  moil  with  his  ape-like  progenitors,  no  one  will  lay  miicli 
stress  on  this  fact  who  reads  Sir  C.  Lyell's  discussion,"  where 
he  shews  that  ia  oli  the  vertebrate  clasBCS  the  discovery  of  fossil 
remains  has  been  a  very  slow  and  fortnitous  process.  Nor 
shonid  it  be  forgotten  that  those  regions  which  are  the  raost 
likely  to  afford  remains  connecting  man  with  some  extinct  apo  ■ 
likq  creature,  have  not  as  yet  been  searched  by  geoli^isfs. 

Lower  Stages  in.  the  Genealogy  of  Man, — We  have  seen  that 
man  appears  to  hftve  diverged  from  the  Catarhine  or  Old  World 
division  of  the  Simiadie,  after  these  hnd  diverged  from  the  New ' 
World  division.  We  will  bow  endeavour  to  follow  the  remote 
traces  of  his  genealogy,  trusting  principally  to  tbe  mutual 
affinities  between  the  various  classes  and  orders,  with  some 
slight  reference  to  the  periods,  as  far  aa  ascertained,  of  their 
successive  appearance  on  the  earth.  The  Lemuridie  stand 
below  and  ceiir  to  the  Simiadie,  and  constitute  a  very  distinct 
family  of  the  Primates,  or,  according  io  Hackel  and  others,  a 
distinct  Order.  This  group  is  diversified  and  broken  to  an 
estraordinary  degree,  and  includes  many  aberrant  forms.  It 
has,  therefore,  probably  suffered  much  extinction.  Most  of  the 
remnants  survive  on  islands,  such  as  Madagascar  and  the 
Malayan  aichipelago,  where  they  have  not  been  exposed  to  so 
severe  a  competition  as  they  would  have  been  on  well-stoctod 
continents.  This  group  likewise  presents  many  gradations, 
leading,  as  Huxley  remarks,**  "  insensibly  from  the  crown  and 
"  summit  of  the  animal  creation  down  to  creatnres  &om  which 
"  there  is  but  a  step,  as  it  seems,  to  the  lowest,  smallest,  and 
"  least  intelligent  of  the  placental  mammalia."  From  these 
various  considerafions  it  is  probable  that  tbe  Simiadio  were 
originally  developed  from  the  progenitors  of  the  existing 
Lemuridie ;  and  these  in  their  turn  from  forms  standiug  very 
low  in  tbe  reammallan  series. 

The  Marsupials  stand  in  many  important  eharacters  below  the 
placenta!  mammals.  They  appeared  at  an  earlier  geological 
period,  and  their  range  was  formerly  much  more  extensive 
than  at  present.  Hence  the  Placentata  are  generally  supposed 
to  have  lieen  derived  from  the  Implaeentata  or  Marsupials; 
Dot,  however,  from  forms  closely  resembling  the  eidsting  Mar- 
supials, but  from  their  early  progenitors.  The  Monotremata  are 
plainly  allied  to  the  Marsupials,  forming  a  third  and  still  lower 

'Elflinenls   of  Geology,'  1865,  '*  'Man's   Place    in   Kaloi*,    p 
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division  in  the  great  mtunmalian  series.  They  ate  represectoi 
at  the  present  day  solely  by  the  Omithorhynehns  and  EcbJdca ; 
and  these  two  terms  may  be  safely  consideied  as  relics  of  a 
much  larger  group,  representatiTes  of  which  have  been  preserved 
in  Australia  through  some  favonrablo  concurrence  of  circum- 
stances. The  Monotrematft  are  emiiiently  interesting,  as  leading 
in  several  important  points  of  structure  towards  the  class  of 

In  attempting  to  trace  the  genealogy  of  the  Mammalia,  and 
therefore  of  man,  lower  down  in  the  series,  we  become  involved 
ia  greater  and  greater  obscurity;  but  as  a  most  capable  judge, 
Mr.  Parker,  has  remarked,  we  have  good  reason  to  beiievo,  that 
no  true  bird  or  reptile  intervenes  in  the  direct  line  of  descent. 
He  who  wishes  to  see  what  ingenuity  and  knowledge  can  effect, 
may  consult  Prof  Eckel's  works."  I  will  content  myself  with 
a  few  general  remarks.  Every  evolutionist  will  admit  that  the 
five  great  vertebrate  classes,  namely,  mammals,  birds,  reptiles, 
amphibians,  and  fishes,  are  descend^  from  some  one  prototype ; 
for  they  have  much  in  common,  especially  during  their  embryonic 
state.  As  the  class  of  fishes  is  the  most  lowly  oiganised,  and 
appeared  before  the  others,  we  may  conclude  that  all  the 
members  of  the  vertebrate  kingdom  are  derived  from  some  fish- 
like  anmial.  The  belief  that  animals  so  distinct  as  a  monkey, 
an  elephant,  a  humming-bird,  a  snake,  a  frog,  and  a  fish,  &c,,  could 
all  have  sprui^  from  the  same  parents,  will  appear  monstrous 
to  those  who  have  not  attended  to  the  recent  progress  of  natural 
history.  For  this  belief  imphes  the  former  esistence  of  links 
binding  closely  together  all  these  forms,  now  so  utterly  unlike. 

Nevertheless,  it  is  certain  that  groups  of  animals  have  existed, 
or  do  now  esist,  which  serve  to  connect  several  of  the  great 
vertebrate  classes  more  or  less  closely.  We  have  seen  that  the 
Ornithorhyaohua  graduates  towards  reptiles;  and  Prof.  Huxley 
has  discovered,  and  is  confirmed  by  Mr.  Cope  and  others,  that 
the  Diposaurians  are  in  many  important  characters  intermediate 
between  certain  reptiles  and  certain  birds — the  birds  referred 
to  being  the  ostrich-tribe  (itself  evidently  a  widely-diffused 
remnant  of  a  larger  group)  and  the  Areheopteryi,  that  strange 
Secondary  bird,  with  a  long  lizard-like  tail.  Again,  according  to 

e  phylum  or  lines  of  descen 


his  'Geoertlle  Moiphologie *  (B.  ii. 
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Prof,  Owen,™  the  Ichthyosaurjans — great  sea-lizards  furnished 
with  jjftddles — present  many  affinities  with  fishes,  or  rather, 
according  to  Hiixlej,  with  amphibians ;  a  class  which,  including 
in  its  highest  divisiOTi  frogs  and  toads,  is  plainly  allied  to  tho 
Ganoid  fishes.  These  latter  fishes  swarmed  daring  the  earlier 
geological  periods,  and  were  constructed  on  what  is  called  a 
generalised  type,  that  is,  they  presented  diyersified  aflnities  with 
other  groups  of  organisms.  The  Lepidosiren  is  also  so  closely 
allied  to  amphibians  and  fishes,  that  naturalists  long  disputed  in 
which  of  these  two  classes  to  rank  it;  it,  and  also  some  few 
Ganoid  fishes,  haTo  been  preserved  from  ntter  estinotion  by 
inhabiting  rivers,  whioh  are  harbonrs  of  refuge,  and  are  related 
to  the  great  waters  of  the  ocean  in  the  same  way  that  islands 
are  to  continents. 

Lastly,  one  single  member  of  the  immense  and  diversified  class 
of  iishes,  namely,  the  lancelet  or  amphioxus,  is  so  different  from 
all  other  fishes,  that  Hiickel  maintains  that  it  ought  to  form  a 
distinct  class  in  the  vertebrate  kingdom.  This  fish  is  remarkable 
for  its  negative  characters ;  it  can  hardly  be  said  to  possess  a 
brain,  vertebral  column,  or  heart,  &e. ;  so  that  it  was  classed  by 
the  older  naturalists  amoi^  the  worms.  Many  years  ago  Prof. 
Goodsir  perceived  that  the  lancelet  presented  some  affinities  with 
the  Ascidians,  which  are  invertebrate,  hermaphrodite,  marine 
creatures  permanently  attached  to  a  support.  They  hardly 
appear  like  animals,  and  consist  of  a  simple,  toi^h,  leathery 
sack,  with  two  small  projecting  orifices.  They  belrasg  to  the 
Moliuscoida  of  Huxloy— a  lower  division  of  the  great  tingdom 
of  theMolIusca;  but  they  have  recently  been  placed  by  some 
naturalists  amongst  the  Yermes  or  worms.  Their  krv»  some- 
what resemble  tadpoles  in  shape,"  and  have  the  power  of 
swimming  freely  about.  SLKovaleysky"*  has  lately  observed  that 
the  laiTEe  of  Ascidians  are  related  to  the  Vertebrata,  in  their 
.  manner  of  development,  in  the  relative  position  of  the  n 
system,  and  in  possessing  a  stnieturo  closely  like  the  cki 
dorsaiis  of  verfebrata  animals;  and  in  this  he  has  been  s: 
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coaflrmed  jj  Prof.  Kupifer.  M.  Kovalevsky  writes  to  me  from 
Naples,  that  he  has  now  carried  these  obserTations  yet  further , 
and  should  his  results  bo  well  eatahlished,  the  whole  ■will  form  a 
(liscoverj  of  the  very  greatest  value.  Thus,  if  we  may  rely  on 
embryology,  ever  the  safest  guide  in  classification,  it  seems  that 
AVe  have  at  last  gained  a  clue  to  the  source  whence  the  Vortehrata 
were  derived.^  We  should  then  be  Justified  in  believing 
that  at  an  estremely  remote  period  a  group  of  animals  esisled, 
resembling  in  many  respects  the  larvaj  of  our  present  Asfiidians, 
which  divei^d  into  two  great  hi-anchas— tlie  one  retn^rsdiiig  in 
development  and  producing  the  present  class  of  AacidiaBS,-the 
other  rising  to  the  crown  and  summit  of  the  animal  kingdom  by 
giving  birth  to  the  Vertebrata, 

We  have  thus  far  endeavoured  rudely  to  trace  the  genealogy 
of  the  Vertebrata  by  the  aid  of  their  mutual  affinities.  We  will 
now  look  to  man  as  he  exists ;  and  we  shall,  1  think,  be  able 
partially  to  restore  the  stnicture  of  our  early  progenitors,  during 
successive  periods,  hut  not  in  due  order  of  time.  This  can  bo 
effected  by  means  of  the  rudiments  which  man  still  retains,  by 
the  characters  which  occasionally  make  their  appearance  in  him 
through  reversion,  and  by  the  aid  of  the  principles  of  morphology 
and  embryology.  The  various  facts,  to  which  I  sliall  here  aliude, 
Imye-heen  given  in  the  previous  chapters. 
^  The  early  progenitors  of  man  must  have  been  once  covered 
with  hair,  both  sexes  liaving  beards;  their  ears  were  proheblj 
pointed,  and  capable  of  movement ;  and  their  bodies  were  pii)- 
vidcd  with  u  tail,  havii^  the  proper  mnscles.  Their  limbs  and 
liodiea  were  also  acted  on  by  many  muscles  which  now  only 
occasionally  reappear,  but  are  uoiToally  present  in  the  Quadru- 
mana.  At  this  or  some  earlier  period,  the  great  artery  and  nerve 
of  the  humerus  ran  through  a  supra-eondyloid  foramen.  The 
intestine  gave  forth  a  much  larger  diverticaluin  or  ctecum  than 
that  now  eiisting.  The  foot  was  then  prehtiiisilo,  judging  from 
the  condition  of  the  great  toe  in  the  fcetus ;  and  our  progenitors, 
no  doubt,  were  arboreal  in  tJioir  habits,  and  frequented  some 
warm,  forest-c!ad  land.    The  males  had  great  canine  teeth,  which 


■>  Rut  I  am   boand  to  add  th.it 
lome  competent  judges  dispute  thb 
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Borved  them  ns  formidable  weapoiis.  At  a  much  earlier  period 
the  uterus  was  double;  the  escreta  were  voided  through  a  cloaca; 
and  the  eye  was  protected  by  a  third  eyelid  or  nietifating  mem- 
brane. At  astiliearlieriwriod  the  progenitoreof  man  must  have 
been  aqTiatic  in  their  habits;  for  morphology  plainly  telle  ub  that 
our  lungs  consist  of  a  modiSod  swim-bladder,  which  once  serred 
<»a  a  float.  The  clefts  on  the  neck  in  the  embiyo  of  man  show 
■where  tho  branchiffi  once  existed.  In  the  lunar  or  weekly  re- 
current periods  of  some  of  our  functions  we  apparently  still  retain 
traces  of  our  primordial  birthplace,  a  shore  washed  by  the  tides. 
At  about  this  same  early  period  the  true  kidneys  were  replaced 
by  the  corpora  wolffiana.  Theheart  existed  as  a  simple  pulsating 
vessel ;  and  the  chorda  dorsalis  took  the  place  of  a  vertebral 
column.  These  early  ancestors  of  man,  thus  seen  in  the  dim 
recesses  of  time,  mnst  have  been  as  simply,  or  even  still  more 
simply  organised  thau  the  lancelet  or  ampMoxus. 

Tliere  is  one  other  point  deserving  a  fuller  notice.  It  has  long 
been  known  that  in  tho  vertebrate  kingdom  one  ses  bears 
rudiments  of  various  accessory  parts,  appertaining  to  the  re- 
productive system,  which  properly  belong  io  the  opposite  sex ; 
and  it  has  now  been  ascertained  that  at  a  very  early  embryonic 
period  both  sexes  possess  true  male  and  female  glands.  Hence 
some  remote  progenitor  of  the  whole  vertebrate  kingdom  appears 
to  have  been  hermaphrodite  or  androgynous."  But  here  we 
encounter  a  singular  difBculty.  In  the  mammalian  class  the 
males  possess  rudiments  of  a  uterus  with  the  adjacent  passage, 
in  their  vesiculs  prostatieie;  they  bear  also  rudiments  of 
maramffi,  and  some  male  Marsupials  have  traces  of  a  marsupial 
Back."  Other  analogous  facts  could  be  added.  Are  we,  then,  to 
suppose  that  some  extremely  ancient  mammal  continued  andro- 
gynous, after  it  had  acquired  the  chief  distinctions  of  its  class, 
and  therefore  after  ii  had  divei^d  from  the  lower  classes  of  the 
vertebrate  kingdom  ?  TWs  seems  very  improbable,  for  we  have 
to  look  to  fishes,  the  lowest  of  all  the  classes,  to  find  any  still 
existent  androgynous  forms.'"     That  various  accessory  parts, 

'"  This  is  the  conclusiun  of  pTOf.  "  brata  are,  in  Ibeir  early  condition, 

(legenbani-,  one  of  the  highest  :ih-  "  hcrmaphrodi'a."      Similar    riew* 

thoiities   ia  compurative  anatomy;  hare  lonp- been  hald  bj- same  authors, 

Ne'Crundillgederreigleich.  Aa;it.'  Ibongh    until    recently  without   s 

I8T0.  s.  876.     The  result  iui»  Li^n  firm  bagif;. 

arrived  at  chiefly  from  the  study  of  "  The  male  Thjiaoinua  offers  the 

the  Amphibia;  but  it  appears  from  best  instance.     Owen,  'Anatomy  oi 

the    researches    of    Woldeycr    (ai  Verlebr-teB,'  vol.  iii.  p.  771. 
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propcir  to  each  sex,  are  found  in  a  rudimentary  condition  in  the 
opposite  sei,  may  be  explained  by  such  organs  having  beea 
gradually  acquired  by  the  one  sei,  end  then  transmitted  in  a 
more  or  less  imperfect  state  to  the  other.  When  wo  treat  of 
^esual  selection,  wo  shall  meet  with  innumerable  instances  of 
this  form  of  transmission, — as  in  the  case  of  the  spurs,  plumes, 
and  brilliant  colours,  acquired  for  battle  or  ornament  by  male 
birds,  and  inherited  by  the  females  in  an  imperfect  or  rudimentary 
condition. 

The  possession  by  male  mammals  of  functionally  impGrfect 
mammary  oi^ns  is,  in  some  respects,  especially  curious.  Tho 
Monotremata  haye  the  proper  milk-secreting  glands  with  orifices, 
but  no  nipples ;  and  as  the«^  animals  stand  at  the  very  base  of 
the  mammalian  series,  it  is  probable  that  the  progenitors  of 
the  class  also  had  milk- secreting  glands,  but  no  nipples.  This 
conclusion  is  supported  by  what  is  known  of  their  manner  of 
development ;  for  Professor  Turner  informs  me,  on  the  authority 
of  Kolliker  and  Langer,  that  in  the  embryo  the  mammary  glands 
can  be  distinctly  traced  before  the  nipples  are  in  the  least 
visible;  and  the  development  of  successive  parts  in  the  indi- 
vidual generally  represents  and  accords  with  the  development  of 
successive  beings  in  the  same  lino  of  descent.  The  Marsupials 
differ  from  the  Monotremata  by  possessing  nipples;  so  that 
probably  these  organs  were  first  acquired  by  the  Marsupials, 
after  they  had  diverged  ftom,  and  risen  above,  the  Monotremata, 
and  were  then  transmitted  to  the  placental  mammals.™  No  one 
will  suppose  that  the  Marsupials  still  remained  androgynons, 
after  they  had  approsimat«ly  acquired  their  present  structure. 
How  then  are  we  to  account  for  male  mammals  possessing 
mammfe  ?  It  is  possible  that  they  were  first  developed  in  the 
females  and  then  transferred  to  the  males;  but  from  what 
follows  this  is  hardly  probable. 
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II  may  be  suggested,  as  another  view,  that  long  after  the 
prt^enitors  of  tho  whole  mainmaliftn  class  had  ceased  to  ba 
androgynous,  both  sexes  yielded  niilfc,  and  thus  nourished  their 
young;  and  in  tie  case  of  the  Marsupials,  that  both  sexes  carried 
their  young  in  marsupial  sacks.  This  will  not  appear  altogether 
improbable,  if  we  reflect  that  the  males  of  existing  sjngnathoun 
fishes  receive  the  u^e  of  the  females  in  their  abdominal  ponchee, 
hatch  them,  and  afterwards,  as  some  believe,  nourish  the 
young;* — that  certain  other  male  fishes  hatch  the  e^s  within 
their  mouths  or  branchial  caTitiea; — that  certain  male  toads 
take  the  chaptets  of  eggs  from  the  females,  and  wind  them  round 
their  own  thighs,  keeping  them  there  nntii  the  tadpoles  are 
born; — that  certain  male  birds  undertake  the  whole  duty  of 
incubation,  and  that  male  pigeons,  as  well  as  the  females,  feed 
their  nestlings  with  a  accretion  from  their  crops.  Bat  the  above 
suggestion  first  occurred  to  me  from  the  mammary  glands  of 
male  mammals  being  so  much  more  perfectly  developed  than 
the  rudiments  of  the  other  accessory  reproductive  parts,  which 
are  found  in  the  one  sei  though  proper  to  the  other.  The 
mammary  glands  and  nipples,  as  they  esist  in  mala  mammals, 
can  indeed  hardly  be  called  rudimentary;  they  are  merely  not 
fully  developed,  and  not  functionally  active.  They  are  sympa- 
thetically affected  under  the  influence  of  certain  diseases,  lite 
the  same  oi^;ans  in  the  female.  They  often  secrete  a  few  drops 
of  milt  at  birth  and  at  puberty :  this  latter  fact  occurred  in  the 
curious  case,  before  referred  to,  where  a  your^  man  possessed 
two  pairs  of  mammje.  In  man  and  some  other  male  mammals 
these  organs  have  been  known  occasionally  to  become  so  well 
developed  during  maturity  as  to  yield  a  fair  supply  of  milk. 
Now  if  We  suppose  that  during  a  former  prolonged  period  male 
mammals  aided  the  females  in  nursing  their  offsprii^,"  and  that 
afterwards  from  some  cause  (as  from  the  production  of  a  smaller 
number  of  young)  the  males  ceased  to  give  this  aid,  disuse  of  the 
organs  during  maturity  would  lead  t«  their  becoming  inactive ; 
and  from  two  well-known  principles  of  inheritance,  this  atal«  of 
inaotivity  would  probably  be  transmitted  to  the  males  at  the 
corresponding  age  of  maturity.    But  at  an  earlier  age  these 
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twgana  would  be  left  unaflected,  so  that  they  would  he  almost 
equally  well  developed  in  the  young  of  both  sexes, 

Ccntdimoa. — Von  Baer  has  defined  advancement  or  progress  in 
the  oi^anic  scale  better  than  any  one  else,  as  resting  on  tho 
anjount  of  differentiajion  and  specialisation  of  the  several  piirta 
of  a  being, — when  arrived  at  maturity,  as  I  should  be  inclined  to 
odd.  Now  aa  organisms  have  become  slowly  adapted  to  diver- 
Bi3od  lines  of  life  by  means  of  natural  selection,  their  parts  will 
have  become  more  and  more  differentiated  and  speeiaLised  for 
various  functions,  from  the  advantage  gained  by  Uie  division  of 
physiological  labonr.  The  same  part  appears  often  to  have  been 
modified  first  for  one  purpose,  and  then  long  afterwards  for 
lome  other  and  qnito  distinct  purpose ;  and  thus  all  the  parts 
'aie  rendered  more  and  more  complex.  But  each  organism  still 
retains  the  general  type  of  structure  of  the  prc^enitor  from 
which  it  was  aboriginally  derived.  In  accordance  with  this 
view  it  seems,  if  wo  torn  to  geoli^cal  evidence,  that  organisa- 
tion on  the  whole  baa  advanced  throughout  tbe  world  by  slow 
and  interrupted  steps.  In  the  great  kingdom  of  tbe  Vertcbrahi 
ilihas  culminated  in  man.  It  must  not,  however,  be  supposed 
that  groups  of  organic  beings  are  always  supplanted,  and  dis- 
appear as  soon  as  they  have  given  birth  to  other  and  more 
perfect  groups.  The  iatter,  though  victorious  over  their  pre- 
decessors, may  not  have  become  better  adapted  for  all  places  in 
the  economy  of  nature.  Some  old  forms  appear  to  have  snivived 
from  inhabiting  protected  sites,  where  they  have  not  been 
exposed  to  very  severe  competition ;  and  Uiese  often  aid  us  in 
constructing  our  genealogies,  by  giving  us  a  fair  idea  of  former 
and  lost  populations.  But  we  must  not  fall  into  the  error  of 
looting  at  the  existing  members  of  any  lowly-organised  group  as 
perfect  representatives  of  their  ancient  predecessors. 

The  most  ancient  pvi^enitors  in  the  kingdom  of  the  Vertebrata, 
at  which  we  are  able  to  obtain  an  obscure  glance,  apparently 
consisted  of  a  group  of  marine  animals,*'  resembling  the  larvce  of 
existing  Ascidians.    These  animals   probably  gave  rise  to  a 

"  The   inhibitanta   of    the    sea-  ditions   for    many  ^.-neratiouj.  eao 

ihorc  must  be  greatly  at!ected  ky  tardly  ful  to  run  thpir  coarse   iu 

the    tjd«e;    anlmnls    living    eithei-  regular  weekly  ]>erioJs.    Now  It  Is  n 

■bout  til?  mean  high-water  inaric,  mysterious  fact  that  in  the  higher 

or  about  the  mean  low-watar  mart,  and  now  terrestrial  Vertebrata,  a* 

tuial  chaa^  in  a  fortnight.     Cou'  mU  and    abnormal  procesaea   hnrc 
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group  of  fishes,  as  lowly  organised  as  the  lancelet;  and  &om 
these  the  Ganoids,  and  other  fishes  like  the  Lepidosircn,  must 
have  been  dereloped.  From  ench  fish  a  Teiy  small  advauce 
.  would  carry  us  on  to  the  Amphibians.  We  have  seen  that  birds 
and  reptiles  were  once  intimately  connected  together ;  and  the 
Monotremata  now  connect  mammals  with  reptiles  In  a  sUght 
degree.  But  no  one  can  at  present  say  hy  what  line  of  descent 
the  three  higher  and  related  classes,  namely,  mammals,  birds, 
and  reptiles,  were  aerived  from  the  two  lower  vertebrate  classes, 
namely,  amphibians  and  fishes.  In  the  class  of  mammals  the 
stijps  are  not  difficult  to  conceiTO  which  led  from  the  ancient 
Monotremata  to  the  ancient  Marsupials ;  and  from  these  to  the 
early  progenitors  of  the  placental  mammals.  We  may  thus 
ascend  to  the  Lemuridae ;  and  the  interval  is  not  very  wide  from 
these  to  the  Simiadie.  The  Simiadie  then  branched  ofi"  into  two 
great  stems,  the  New  World  and  Old  World  monkeys ;  and  from 
the  latter,  at  a  remote  period,  Man,  the  wonder  and  glory  of  the 
Universe,  proceeded. 

Thus  we  have  given  to  man  a  pedigree  of  prodigious  length,  but 
not,  it  may  bo  said,  of  noble  quality.  The  world,  it  has  often 
been  remarked,  appears  as  if  it  had  long  been  preparing  for  the 
advent  of  man :  and  this,  in  one  sense  is  strictly  true,  for  ha 
owes  hia  birth  to  along  line  of  progenitors.  If  any  single  link 
in  this  chain  had  never  eiistej,  man  would  not  have  been  exactly 
what  he  now  is.  Unless  we  wilfnJly  close  our  eyes,  we  may,  with 
our  present  knowledge,  approximately  reo^nise  our  parentage; 
nor  need  we  feel  ashamed  of  it.  The  most  hnmble  organism  is 
something  much  higher  than  the  inorganic  dust  under  out  feet; 
and  no  one  with  an  unbiassed  mind  can  study  any  living 
creature,  however  humble,  without  being  struck  with  enthusiasm 
at  its  marvellous  structure  and  properties. 

the  eiistm^  tidal  Ascldiaos.     Many  cess  or  function,  would  not,  when 

instances  of  such  periodic  processes  once   gained,   be   liable  to  (iaugo; 

might  be  giveD,  as  the  gestation  of  consequentlj  it  might  be  thus  trans^ 

inuramals,  the  duration  of  fevers,  &c.  mitted  through  nliBost  any  nnmbci' 

The  hatching  of  eggs  affords  also  a  of  generations.     But  If  the  functioa 

Ci  eiainple,  for,  according  to  Mr.  changed,  the  period  would  have  to 
tlett<'LHitd  and  Wat«r,  Jan.  7,  chauge,  and  would  be  apt  to  chengi. 
1871),  the  eggs  of  the  pigeon  are  almost  abruptly  by  a  whole  week, 
hatched  in  two  weeks ;  those  of  the  This  conclusion,  if  sound,  is  highly 
fonl  ID  three  {  tliose  of  the  duck  in  rcmarlinble  j  for  tha  period  of  gesta- 
foiTj  those  of  the  goose  in  five;  tton  in  each  icammal,  and  the 
and  those  of  the  ostrich  in  seven  hitching  of  each  bird's  eggs,  and 
weeks,  Ae  far  as  we  can  judge,  a  many  other  vitil  processes,  thus 
recui'rent  period,  if  approtimately  betray  lo  us  the  primordial  birth- 
el  the  right  duration  for  any  pro-  place  of  these  animal. 


yGooc^le 


The  Descent  of  Mar 


CHAPTER  Ytl. 

On  THB  Races  of  Man. 

Tie  natnrB  and  valne  of  specific  characters — Application  to  Iha  races  of 
maa — Aiguuients  ia  fnvour  of,  and  oppoEed  to,  tankiag  the  Eo-called 
races  of  msu  sa  distinct  species — Sub-specica — Woaogeniste  nnJ  poly- 
genists — Convergence  of  character— Numei'ous  points  of  MsemblaotB  in 
body  and  mind  between  the  most  distinct  races  of  man— The  stale  si 
man  when  he  fimt  s|>read  over  the  earth — Each  racs  not  descended  from 
■  single  paii^The  ettinction  of  races— The  formation  ot  rai:es— The 

.  effects  of  crossing— Slight  innuence  of  the  dii-ect  action  of  the  con- 
ditions of  life — Slight   or   no    indnence   of  natural   selectiou — Scsual 

It  is  not  my  intention  here  to  describe  the  several  so-called  races 
of  men ;  but  I  am  about  to  enquire  what  is  the  Talue  of  the  dif- 
ferences between  them  under  a  classifioatory  point  of  view,  and 
how  they  liave  originated.  In  determining  whether  two  or  more 
allied  forms  ought  to  bo  ranked  as  spocicB  or  varieties, naturalists 
are  practically  guided  by  the  following  considerations;  namely.the 
amount  of  difference  between  them,  and  whether  such  differences 
relate  to  few  or  majiy  poiula  of  structure,  and  whether  they  are 
of  physiological  importance ;  but  more  especiaOy  whether  tliey 
are  constant.  Constancy  of  character  is  what  is  chiefiy  valued 
and  sought  for  by  naturalists.  ■Whenever  it  can  be  shewn,  or 
rendered  probable,  that  the  forms  in  question  have  remained 
distinct  for  a  long  period,  this  becomes  an  argument  of  much 
weight  in  fiivour  of  treating  them  as  species.  Even  a  slight 
degree  of  sterility  between  any  two  forms  when  first  crossed,  or 
in  their  ofispring,  is  generally  considered  a^  a  decisive  test  of 
their  specific  distinctness;  and  their  continued  persistenca 
without  blending  within  the  same  area,  is  usually  accepted  as 
sufEciect  evidence,  either  of  some  degree  of  mutual  sterility,  or 
in  the  case  of  animals  of  some  mutual  repugnance  to  pairing. 
Independently  of  fusion  from  intercrossing,  the  complete 
I  absence,  in  a  well-investigated  region,  of  varieties  linking 
together  any  two  closcly-alhed  forms,  is  probably  the  most 
important  of  all  the  crlterions  of  their  specific  distinctness ;  and 
this  is  a  somewhat  different  consideration  from  mere  constancy 
I  of  character,  for  two  forms  may  be  highly  variable  and  yet  not 
I  yield  intermediate  varieties.  Geographical  distribution  is  often 
brought  into  play  unconsciously  and  sometimes  consciously;  so 
tbat  forms  living  in  two  widely  separated  areas,  in  which  moet 
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of  ^he  other  inhabitants  ara  Bpecifically  distinct,  arc  theuselTea 
'usually  looked  at  as  distinct ;  but  in  truth  thisafibrds  no  aid  in  dis^ 
tinguishing  geographical  races  from  so-called  good  or  true  species. 

Now  let  OS  apply  these  generaUj-admitted  principles  to  the 
races  of  man,  viewing  him  in  the  same  spirit  as  a  naturalist  would 
any  other  animal.  In  regard  to  tko  amount  of  differeno©  between 
the  races,  we  must  make  some  aJlowance  for  our  nice  powers  of 
discrimination  gained  by  the  long  habit  of  observing  oui'selves. 
In  India,  as  Elphinstone  remarks,  although  a  newly-arrived 
European  cannot  at  first  distinguish  the  various  native  races, 
yet  they  soon  appear  to  him  estremely  dissimilar ;'  and  the 
Hindoo  cannot  at  first  perceive  any  difference  between  the  several 
European  nations.  Even  the  most  distinct  races  of  man  are 
much  more  lite  each  other  in  form  than  would  at  first  be  sup 
posed ;  certain  negro  tribes  must  be  excepted,  whilst  others,  as 
Dr.  itohlfs  writes  to  me,  and  as  I  have  myself  seen,  have 
Caucasian  features.  This  general  similarity  is  weE  shewn  by 
the  French  photographs  in  the  Collection  Anthropologique  du 
Museum  de  Paris  of  the  men  belonging  to  various  races,  the 
greater  number  of  which  might  pass  for  Enropeans,  as  many 
persons  to  whom  I  have  shewn  them  have  remarked.  Neverthe- 
less, these  men,  if  seen  alive,  would  undoubtedly  appear  very 
distinct,  so  that  we  are  clearly  much  influenced  in  our  judgment 
by  the  mere  colour  of  the  skin  and  hair,  by  slight  differences  in 
the  features,  and  by  expression. 

There  is,  however,  no  doubt  that  the  various  races,  when 
carefully  compared  and  measured,  differ  much  from  each  other, 
— as  in  the  texture  of  thehair,  the  relative  proportionsof  all  parts 
of  the  body,'  the  capacity  of  the  lungs,  the  form  and  capacity  of 
the  skull,  and  even  in  the  convolutions  of  the  brain.'  But  it 
would  be  an  endless  task  to  specify  the  nimierous  points  o( 
difference.  The  races  differ  also  in  constitution,  in  aecUmatisatiou 
and  in  habilit;  to  certain  diseases.  Their  mental  characteristics 
are  likewise  very  distinct;  chiefly  as  it  would  appear  in  their 
emotional,  but  partly  in  their  intellectual  faculties.  Every  one 
who  has  had  the  opportunity  of  comparison,  must  have  been 

'  'History  of  India,' 1841,  vol.  i.  'OntliJu;BpBcityoftlielBnga,'p.«l. 

p.  3S3.     Father  Eipa  makes  eiactly  See  the  numercus  and  vat-.;Bblt 

the  same   remark  vitb  respect   to  table      by  Dr    Weisbacli.  from   th« 

the  CbiBese.  observations    of    Dr    Scherser  and 


inlhropolog  Theil,'  3867. 


\af.  Statistics  cf  Amen 
Dy  a  A.  Gould,  1869,  i 
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fitruck  with  tiie  contrast  between  tho  taciturn,  eTcn  morose, 
aborigines  of  S.  America  and  tho  light-hearted,  talkative  negroes. 
Tlicre  is  a  nearly  similar  contrast  between  the  Ulala^  and  the 
Papuans,'  who  live  under  the  same  physical  conditions,  and  are 
separated  from  each  other  only  by  a  narrow  space  of  sea. 

We  will  first  consider  the  arguments  which  may  be  advanced 
in  favour  of  classing  the  races  of  man  as  distinct  species,  and 
tLon  the  arguments  on  the  other  side.  If  a  DaturaliEt,  who  had 
never  before  seen  a  Ni^ro,  Hottentot,  Australian,  or  Mongolian, 
were  to  compare  them,  he  would  at  once  perceive  that  they 
differed  in  a  multitude  of  characters,  some  of  slight  and  some  of 
considerable  importance.  On  enquiry  he  would  find  that  they 
were  adapted  to  live  under  widely  different  climates,  and  that 
they  differed  eomewliat  in  Iradily  constitution  and  mental  dis- 
position. If  he  were  then  told  that  hnndredsof  similar  specimens 
could  be  brought  from  the  same  conntiies,  he  would  assuredly 
declare  that  they  were  as  good  speeies  as  many  to  which  he  had 
been  in  the  habit  of  afEsing  specifio  names.  Tliis  conclusion 
would  be  greatly  Btrengthaned  ns  soon  as  lie  had  ascertained  that 
theso  forma  had  all  retained  the  same  character  for  many 
centuries ;  8cd  that  negroes,  apparently  identical  with  existing 
negroes,  liad  lived  at  least  4000  years  ago.*  He  would  also  hear, 
on  tho  autliority  of  an  excellent  observer.  Dr.  Lund,"  that  the 
human  skulls  found  in  the  caves  of  Brazil,  entombed  with  many 
extinct  mammals,  belonged  to  the  same  type  as  that  now  pre- 
vailing throughout  the  American  Continent. 


'  Wnllaie,  'Thi.  Malny  Archi- 
pelago,'  vol.  ii.  I8fi9,  p.  178. 

'  With  respect  to  the  figures  in 
tha  famous  Egyptian  cavea  of  Abou- 
Simbel,  M.  Vouchee  Bays  ('The 
Plurality  of  the  Human  Races,'  Eng. 
-■-    '"5*,  p.  50),  tt  -  ^      - 


far  from 
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Katatlcms   of  tha   dozen  c 


man  (' Races  of  Man.'  18S( 
speaking    of    3'oiiiig    Men 

formed  hy  Mr.  Birch))  insists  in 
etrongest  manner  that  he  \i  iden 
in  character  with  the  Jews  of 
nerp.  Again,  when  I  InokeJ  al 
statue  of  Amunopli  IIL,  I  ngi-eed 


=■  20I> 


stroaEly-raarkeil  r.ices 
lentilied  with  tW  -le- 
imitv  which  mi trr    ^a-< 


snbjecl 


Thus 


Ueasrs.  Kott  and  UliddDii  ('Types 
of  Mankinil,'  p.  148)  state  that 
KamefCi  il.,  or  the  Great,  has 
features  superbij  Bnropean;  whece- 
aa  Knoi,  another  firm  heliever  in 
the  Bpecific  distinctness  of  the  races  of 


■  As  quoted  by  Nott  and  Gliddot, 
'Types  of  Mankind,'  1854,  p.  439. 
They  give  also  eoiToborative  evi- 
dence; butC.  Vo^  thinks  that  the 
Bab;Bcl  i-eqoires   further  intestig*. 
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Out  naturalist  would  tbeu  pcrliaps  tnm  to  geograpliical  dis- 
tribution, and  he  would  probably  declare  that  those  forms  must 
be  distiEct  species,  which  differ  not  only  in  appearance,  bnt 
we  fitted  for  hot,  as  well  as  damp  or  dry  countries,  and  for  the 
Arctic  regions.  He  might  appeal  to  tho  fact  that  no  species  in 
the  group  nest  to  man,  namely  the  Quadniniana,  can  resist  a  low 
temperature,  or  any  considerable  change  of  climate;  and  that 
tlie  species  which  come  nearest  to  man  have  never  been  reared 
to  maturilj,  eteu  under  the  temperate  climate  of  Europe.  He 
would  be  deeply  impressed  with  the  fact,  first  noticed  by  Agassiz,' 
that  the  different  races  of  man  are  distributed  over  the  world  in 
the  same  zoolt^ieal  provijiees,  as  those  inhabited  by  undoubtedly 
distinct  species  and  genera  of  mammals.  This  is  manifestly  the 
ease  with  the  Australian,  Mongolian,  and  Negro  races  of  roan ;  in 
a  less  well-marked  maimer  with  the  Hottentots;  but  plainly 
with  the  Papuans  and  Malays,  who  are  separated,  as  Mr.  Wallace 
has  shewn,  by  nearly  the  same  line  which  divides  tbe  great 
Malayan  and  Australian  zoological  provinces.  The  Aborigines 
of  America  range  throughout  the  Continent ;  and  this  at  first 
appears  opposed  to  the  above  rule,  for  most  of  the  productions  of 
the  Southern  and  Northern  ha  Ives  differ  widely :  yet  some  few 
living  forms,  as  the  opossum,  range  from  tbe  one  into  the  other, 
as  did  formerly  some  of  the  gigantic  Edentata.  The  Esquimaux, 
like  other  Arctic  animals,  extend  round  the  whole  polar  regions. 
It  should  be  observed  that  the  amoimt  of  difference  between  the 
mammals  of  the  several  zoological  provinces  does  not  correspond 
with  the  degree  of  separation  between  the  latter;  so  that  it  can 
baldly  be  considered  as  an  anomaly  that  the  Negro  differs  more, 
and  the  American  much  less  from  the  other  races  of  man,  than 
do  the  mammals  of  the  African  and  American  continents  from 
the  mammals  of  the  other  provinces.  Man,  it  may  be  added, 
does  not  appear  to  have  aboriginally  inhabited  any  oceanic  island; 
and  ia  this  respect  ho  resembles  the  other  members  of  his  class. 

In  determining  whether  the  supposed  varieties  of  the  same 
kind  of  domestic  animal  should  be  ranked  as  such,  or  as  spe- 
cifically distinct,  that  is,  whether  any  of  them  are  descended  irom 
distinct  wild  species,  every  naturalist  would  lay  much  stress  on 
the  faet  of  their  external  parasites  being  specifically  dislinct. 
All  the  more  stress  would  be  laid  on  this  fact,  as  it  would  be  an 
exceptional  one ;  for  I  am  informed  by  Mr.  Denny  that  the  most 
different  kinds  of  dogs,  fowls,  and  pigeons,  in  England,  are 
infested  by  the  same  species  of  Pediculi  or  lice.  Now  Mr.  A. 
Murray  has  carefully  examined  the  Pediculi  coUeeted  in  different 

'  >Dive»ity   of    Origlo    of    the    ilamaa    tU^e,'    is    the    'CtiriitLas 
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countries  from  the  different  ra^os  of  man;^  ajid  ha  finds  that 
they  differ,  not  only  in  colour,  but  in  the  structure  of  their 
clawB  and  limbs.  In  every  case  in.  which  many  specimens  were 
Bbtained  the  differenceB  were  constant.  The  KUrgeon  of  a  whaling 
ship  in  the  Pacific  assured  me  that  when  the  Pedieuh,  with 
which  some  Sandwich  Islandera  on  board  Bwarmed,  strayed  oa 
to  the  bodies  of  the  English  sailors,  they  died  in  the  course  of 
three  or  four  days.  These  Pedieuh  were  darker  coloured,  and 
appeared  different  from  those  proper  to  tbe  natives  of  Cbiloo  in 
South  Ametii^,  of  which  he  gave  me  specimens.  These,  again, 
appeai'cd  latter  and  much  softer  than  European  lice.  Mr. 
llnrray  procured  foni  kinds  from  Africa,  namely  from  the  Negroes 
of  the  Eastern  and  Western  coastB,  from  the  Hottentots  and 
Kaffirs;  two  kinds  from  the  nativeeof  Australia;  twofromNorth 
and  two  from  South  AmericBt  In  these  latter  cases  it  may  be 
presumed  that  the  Pedicnli  came  from  natives  inhabiting  different 
districts.    With  insects  slight  structural  differences,  if  constant, 

.  are  generally  esteemed  of  siwcific  value :  and  the  fact  ot  the 
races  of  man  being  infested  by  parawtea,  which  appear  to  bo 
specifically  distinct,  might  fairly  be  urged  as  an  argument  that 

]   the  races  themselves  ought  I0  be  classed  as  distinct  species. 

Onr  supposed  naturalist  having  proceeded  thus  far  in  his 
investigation,  would  next  enquire  whether  the  races  of  men,  when 
crossed,  were  in  any  degree  sterile.  He  might  consult  the  work' 
of  Professor  Broca,  a  cautions  and  philosophical  observer,  and  in 
this  he  would  find  good  evidence  that  some  races  were  quite 
fertile  t<^ther,  but  evidence  of  an  opposite  nature  in  regard  to 
other  races.  Thus  it  has  been  asserted  that  the  native  women  of 
Australia  and  Tasmania  rarely  produce  children  to  European 
men  ;  the  evidence,  however,  on  this  head  has  now  been  shewn 
to  be  almost  valueless.  The  half-castes  are  killed  by  the  pure 
blacks :  and  on  account  has  lately  been  published  of  eleven  half- 
caste  youths  murdered  and  burnt  at  the  same  time,  whose 
remains  were  found  by  the  polica'"  Again,  it  has  often  been 
said  that  when  mulattooa  intermarry  they  produce  few  children ; 
on  the   other  liand.  Dr.  Bachman  of  Charleston"  positively 

»ith 
I.  A. 

toUeeted 
('Revne    des    Cours  Scientifiques,' 
March  1366,  p.  239)  much  eridence 
Mr.  T.  A.  Murray,  in  the  *  Anthi-o-      that  Australians  and  Europeans  ar« 
•  )g.  Review,"  April  1868,  p.  liii,      not  sterile  when  crossed. 
....    ,...._   ^._„    o. — ...I.-..  11    >^jj     E^ncnination     of    ProE 

AgaEsii's  Sketch   of  the  Nat.  Pro- 
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who  hare  borne  children  to  a 

■ii.  1861,  p.  56T. 

hi  the  Phenomena  of  Hybridity 

their  own  race,  is  disproved. 

Genna  Homo,'  Eng.  translal. 
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assorts  that  he  has  known  mulatto  famihee  which  havo  inter- 
married for  aereral  generations,  and  have  continued  on  an 
average  as  fertile  as  either  pui'o  wliites  or  pure  blacks.  Enquiriea 
formerly  made  by  Sir  0.  Lyell  on  this  subject  led  him,  as  ha 
informs  me,  to  the  same  conclusion."  In  the  United  States  tha 
census  for  the  year  1854  included,  according  to  Dr.  Bachman, '" 
405,761  mulattoes ;  and  this  number,  considering  all  the  circum- 
stances of  the  case,  seems  small ;  but  it  may  partly  be  accounted 
for  by  the  degraded  and  anomalous  position  of  the  class,  and  by 
the  profligacy  of  the  women.  A  certain  amount  of  absorption  of 
mulattoes  into  negroes  must  always  be  in  progress;  and  this 
would  lead  to  an  apparent  diminution  of  the  former.  The  inferior 
Titality  of  mulattoes  is  spoken  of  in  a  trustworthy  work'*  as  a 
well-known  phenomenon ;  and  this,  although  a  different  considera- 
tion from  their  lessened  fertihty,  may  peihaps  be  advanced  as 
a  proof  of  the  specific  distinctness  of  the  parent  races.  No  donbt 
both  animal  and  vegetable  hybrids,  when  produced  from  extremely 
distinct  species,  are  UaWe  to  premature  death;  but  the  parents 
of  mulattoes  cannot  be  put  under  the  category  of  extremely 
distinct  species.  The  common  Mule,  so  notorious  for  long  life 
and  vigour,  and  yet  so  sterile,  shews  how  little  necessary  con- 
nection there  is  in  hybrids  between  lessened  fertility  and  vitality ; 
other  anaJogous  eases  could  be  cited. 

Even  if  it  should  hereafter  bo  prored  that  all  the  races  of  1 
men  were  perfectly  fertile  together,  he  who  was  inclined  from  ! 
other  reasons  to  rank  them  as  distinct  species,might  with  justice  | 
argue  that  fertility  and  steribty  are  not  safe  criterions  of  specific  ' 
distinctness.    We  know  that  these  qualities  are  easily  affected 
by  chained  eonditions  of  life,  or  by  close  inter-breeding,  and  that 
they  are  governed  by  highly  complex  laws,  for  instance,  that  of 
the  unequal  fertility  of  converse  crosses  between  the  same  two 
species.     With  forms  which  must  be  ranked  as  undoubted 
species,  a  perfect  series  esists  from  those  which  are  absolutely 
sterile  when  crossed,  to  those  which  are  almost  or  completely 

!Kly. 


TiDcesof  theADimal  Woi-Id,' Charles- 

the  children  are   few   and    sioKl 

ton,  185j,  p.  44. 

This  belief,  as  Mr.  Reads  romari 

"  Dr.  Kobife  writes  to  ma  thit 

deserves  atUntJan,   a»   white    m 

he   found   the   miied  races   in  tho 

hare  visited  and  resided  on  the  Gt 

Great  Sahara,  derived  from  Arabs, 

Coast   for   fonr   hundred   years. 

BerbeiB,  an*  Negroes  of  three  tribes, 

eiiraordiaarily  feitile.   On  the  other 

time  t«  gain    knowledge    throu 

haad,  Mr.  ffinwood  Reads  infurms 

esperienoe. 

me  that  the  Negroes  on  the  Gold 

"    '  Military    and    Anthropo^ 

Coast,  though  admiring  white  men 

Statistics  of  American  Soldiers.' 

and  mulattoes,  h.ive  a  maiim  that 

B.  A.  Gould,  1869.  p.  319. 

lonlattoeB  should  not  intermarrj,  •» 

yGooc^le 


172 


The  Descent  of  Man. 


PabtI 


fertile.  Tho  dt^rees  of  sterility  do  not  coincide  strictly  with 
the  degrees  of  difference  between  tho  parents  in  eiterual  structure 
Br  habits  of  life,  Man  in  many  respects  may  be  compared  with 
those  animals  which  have  long  been  domesticated,  and  n  largo 
body  of  evidence  can  be  advanced  in  favour  of  the  Pallasisn 
doctrine,"  that  domestication  tends  to  eliminate  the  sterility 
which  is  so  general  a  result  of  the  crossing  of  species  in  a  state 
of  nature.  From  these  several  considerations,  it  may  be  justly 
I  ui^d  that  the  perfect  fertility  of  the  intercrosBed  races  of  man, 
lif  established,  would  not  absolutely  preclude  ns  from  ranking 
I  them  as  distinct  species. 

Iniiependentlj-  of  fertjhty,  the  characters  preseuttd  by  the  off 
spring  from  a  cross  have  been  thongtt  to  indjcatt  whether  or  not 
the  parent-forms  ought  to  be  ranked  as  species  or  varieties,  but 
after  carefully  studying  tho  evidence,  I  have  come  to  the  con 
elusion  that  no  general  rules  of  this  kind  can  be  tru'.ted     The 
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intermediate  form ;  but  in  certain  cases  some  of  the  oflfepring  take 
closelj  after  one  parent-form,  and  some  aft«r  the  other.  Tiiis  is 
OBpecially  apt  to  occur  when  the  parents  differ  in  characters 
lehich  first  appeared  as  sudden  Yariations  or  monBtrosities."  I 
refer  to  this  point,  becanse  Dr.  Eolilfs  infoi-ms  me  that  be  hae 
frequently  seen  in  Africa  the  offspring  of  negroes  crossed  with 
members  of  other  races,  either  completely  black  or  completely 
white,  or  rarely  piebald.  On  the  other  hand,  it  is  notorioua 
that  in  America  mnlattoes  commonly  present  an  intermediate 
appearance. 

Wo  have  now  seen  that  a  naturalist  might  feel  himself  fully 
justified  in  ranking  the  races  of  man  as  distinct  species ;  for  ho 
has  found  that  they  are  distmguished  by  many  differences  in 
structure  and  constitution,  some  being  of  importance.  These 
differences  have,  also,  remained  nearly  constant  for  very  long 
periods  of  time.  Our  natnialiat  will  have  been  in  some  degree 
influenced  by  the  enormous  range  of  man,  which  is  a  gi'eat 
anomaly  in  the  class  of  mamma,la,  if  mankind  be  viewed  as  a 
sii^la  species.  He  will  have  been  struck  with  the  distribution  of 
the  several  so-called  races,  which  accords  with  that  of  other 
undoubtedly  distmet  species  of  mammals.  Finally,  he  might 
m^e  that  the  mutual  fertility  of  all  the  races  has  not  as  yet  been 
fully  proved,  and  even  if  proved  would  not  be  an  absolute  proof 
of  their  specific  identity. 

On  the  other  side  of  the  question,  if  our  supposed  naturalist 
were  to  euqiiire  whether  the  forms  of  man  keep  distinct  like 
ordinary  species,  when  mingled  together  in  large  numbers  in  the 
same  country,  he  would  immediately  discover  that  this  was  by 
no  means  the  case.  In  Brazil  he  would  behold  an  immense 
mongrel  population  of  Negroes  and  Portuguese ;  in  Chiloe,  and 
other  parts  of  South  America,  he  would  behold  the  whole  popu- 
lation consisting  of  Indians  and  Spaniards  blended  in  various 
degrees."  In  many  parts  of  the  same  continent  he  would  meet 
with  the  most  complex  crosses  between  Negroes,  Indians,  and 
EuropEjans ;  and  judging  from  the  vegetable  kingdom,  such  triple 
crosses  afford  the  severest  test  of  the  mutual  fertility  of  the 
pa/ent-forms.  In  one  island  of  the  Paciiic  ho  would  find  a 
small  population  of  mingled  Polynesian  and  English  blood ;  and 
in  the  Eiji  Archipelago  a  population  of  Polynesian  and  Negritos 

"  'Thf    VariaUon    of  Auiraab,'      bucmss  and  energy  of  tlio  PaulistM 
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orosGed  in  all  degrees.  Many  analogoos  cases  could  be  be  adaed ; 
for  instancB,  in  Africa.    Hence  the  races  of  man  are  not  suf- 

i  ficiently  distinct  to  inhabit  llie  same  country  without  fusion ; 

land  the  absence  of  fnsioQ  affords  the  1:81181  and  beat  test  oi 

japDcific  distinctness. 

Our  naturalist  would  likewise  be  much  disturbed  as  soon  aa 
ho  perceived  that  the  distinctive  characters  of  all  the  races  were 
highly  variable.  This  fact  strikes  erery  one  on  first  beholding 
the  negro  skves  in  BroBil,  who  have  been  imported  from  :ill 
parts  of  Africa.  The  same  remark  holds  good  with  tlie 
Polynesians,  and  with  many  other  races.  It  may  be  doubted 
whether  any  character  can  be  named  which  is  distinctive  of  a 
race  and  is  constant.  Savages,  even  within  the  limits  of  the 
same  tribe,  are  not  nearly  so  uniform  in  character,  as  lias  l)een 
often  asserted.  Hottentot  women  offer  certain  peculiarities, 
more  strongly  marlied  than  those  occurring  in  any  other  race, 
but  these  are  known  not  to  be  of  constant  occurrence.  In  the 
several  American  tribes,  colour  and  hairiness  differ  considerably; 
as  does  colour  to  a  certain  degree,  and  the  shape  of  the  features 
greatly,  in  the  Negroes  of  Africa.  The  shape  of  the  skull  varies 
much  in  some  races;"  and  so  it  is  with  every  otier  character. 
Now  all  naturalists  have  learnt  by  dearly-boaght  expuience,  how 
rash  it  is  to  attempt  to  define  species  by  the  aid  of  inconstant 
characters. 
But  the  most  weigbty  of  all  the  ailments  against  treating 

I  the  races  of  man  as  distinct  species,  is  that  they  graduate  into 

leach  other,  independently  in  many  cases,  as  far  as  we  can  judge, 
'of  their  having  intercrossed.  Man  has  been  studied  more 
oarefally  than  any  other  animal,  and  yet  there  is  the  greatest 
possible  diversity  amongst  capable  judges  whether  he  should  be 
classed  as  a  single  species  or  race,  or  as  two  (Tirey),  as  three 
(Jacqninot),  as  four  (Kant),  five  (Blumenbach),  six  (Buffon), 
seven  (Hunter),  eight  (Agassiz),  eleven  (Pickering),  fifteen 
(Bory  St.  Vincent),  sixteen  (Desmonlins),  twenty-two  (Morton), 
sisty  (Crawfurd),  or  as  sixty-three,  according  to  Burke.''  This 
diversify  of  jui^ment  does  not  prove  that  the  races  ought  not 
to  be  ranked  as  species,  but  it  shews  that  they  graduate  into  each 
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otiier,  and  that  it  is  hardly  possible  to  discover  clear  distinctive  \ 
chanuiters  between  them. 

Every  naturalist  who  has  had  the  misfortune  to  undertake  the 
description  of  a  gionp  of  highly  varying  organiEms,  has  en- 
couEterod  cases  (I  speak  after  experience)  precisely  like  that  of 
man ;  and  if  of  a  cautions  disposition,  he  will  end  by  uniting  all 
the  forms  which  graduate  into  each  other,  nnder  a  single 
species ;  for  he  will  say  to  himself  that  he  has  no  right  to  give 
names  to  objects  which  he  cannot  define.  Cases  of  this  kind 
oocnr  in  the  Order  which  includes  man,  namely  in  certain  genera 
of  monkeys;  whilst  in  other  genera,  as  in  Cereopithecus,  most  of 
the  species  can  be  determined  with  certainty.  In  the  American 
genus  Cebns,  the  vorions  forms  are  ranked  by  some  naturalieta 
as  species,  by  others  as  mere  gec^raphical  races.  Kow  if 
numerons  sx)ecimena  of  Cebns  were  collected  from  all  parts  of 
South  America,  and  those  forms  which  at  present  appear  to  be 
specifically  distinct,  were  found  to  graduate  into  each  other  by 
close  steps,  they  would  usually  be  ranked  as  mere  varieties  or  \ 
races;  and  this  course  has  been  followed  by  most  naturalists 
with  respect  to  the  races  of  man.  Nevertheless,  it  mnst  be 
confessed  that  there  are  forms,  at  least  in  the  vegetable  king- 
dom," which  we  cannot  avoid  namii^  as  species,  but  which  are 
connected  together  by  numberless  gradations,  independently  of 
intercrossing. 

Some  natnialists  have  lately  employed  the  term  "  snb-specios" 
to  designate  forms  which  possess  many  of  the  characteristics  of 
true  species,  but  which  hajrdly  deserve  so  high  a  rank.  Now  if 
we  reflect  on  the  weighty  arguments  above  given,  for  raising  tlie 
races  of  man  to  the  dignity  of  species,  and  the  insuperable  difB- 
ciilties  on  the  other  side  in  defining  them, itseems  that  the  term 
" snb-speeies  "  might  here  be  used  with  propriety.  But  fromj 
long  habit  the  term  "  race  "  will  perhaps  always  be  employed.! 
The  choice  of  terms  is  only  so  far  important  in  that  it  is  desirabloj 
to  use,  as  fer  as  possible,  the  same  terms  for  the  same  di^rees  of' 
difference.  Unfortunately  this  can.  rarely  be  done :  for  the  larger 
genera  generally  include  closely-allied  forms,  which  can  be 
distinguished  only  with  mneb  difflcnlty,  whilst  the  smaller 
genera  within  the  same  family  include  forms  that  are  i)erfectly 
distinct ;  yet  all  mnst  be  ranked  equally  as  species.  So  again, 
species  within  the  same  large  genna  by  no  means  resemble 
each  other  to  the  same  degree :  on  the  contrary,  some  of  them 
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can  generally  be  arranged  in  little  groups  round  other  species, 
like  satellites  round  planeta.'" 

The  question  whether  niiiiikind  eoDKista  of  one  or  severa 
species  has  of  late  jcarsbeen  muclidiscussed  by  anthropologists, 
who  are  diTJded  into  the  two  schools  of  mouogenists  and 
polygenists.  Those  who  do  not  admit  the  principle  of  evolution, 
must  look  at  species  as  separate  creations,  or  as  in  sorce  manner 
as  distinct  entities;  and  they  must  decide  what  forms  of  man  they 
will  consider  as  species  hy  the  analogy  of  the  method  commonly 
puiBUGd  jn  ranking  other  organic  beings  as  species.  Bnt  it  is  a 
hopeless  endeavour  to  decide  this  point,  until  some  definition  of 
the  term  "species"  is  generally  accepted;  and  the  definition 
must  not  include  an  indeterminate  element  such  as  an  act  of 
I  creation.  We  might  as  well  attempt  without  any  definition  to 
decide  whether  a  certain  number  of  houses  should  be  called  a 
viEage,  town,  or  city.  We  have  a  practical  illustration  of  the 
difficulty  in  the  nevei'-ending  doubts  whether  many  closely-allied 
mammals,  birds,  insects,  and  plants,  which  represent  each 
other  respectively  in  North  America  and  Europe,  should  bo 
ranked  as  siwcies  or  geographical  races ;  and  the  Hko  holds  true 
of  the  productions  of  many  islandssituated  at  some  little  distanco 
from  the  nearest  coutinent. 

Those  naturalists,  on  the  other  baud,  who  admit  the  prindpit 
of  evolution,  and  this  is  now  admitted  by  the  majority  of  risinc 
men,  will  feel  no  doubt  that  all  the  races  of  man  are  descended 

Ifrom  a  single  primitive  stock;  whether  or  not  they  may  tliiuk 
fit  to  des^inate  the  races  as  distinct  species,  for  the  sake  of  ex- 
pressing their  amount  of  difference,^'  With  our  domestic 
animals  the  question  whether  the  various  races  Lave  arisen  from 
one  or  more  species  is  somewhat  differenL  Although  it  may  be 
admitted  that  all  the  races,  as  well  as  all  the  na^ral  species 
within  the  same  genus,  have  sprung  from  the  same  primitive 
stock,  yet  it  is  a  fit  subject  for  discussion,  whether  all  the 
domestic  races  of  the  dog,  for  instance,  have  acquired  thcii 
present  amount  of  difference  since  some  one  species  was  firjl 
domesticated  by  man ;  or  whether  they  owe  some  of  thiir 
characters  to  inheritance  from  distinct  species,  which  had 
already  been  differentiated  in  a  s(at«  of  nature.  With  man  no 
sneh  question  can.  arise,  for  he  cannot  be  said  to  have  beta 
domesticated  at  any  particular  period. 
During  an  eariy  stage  in  the  divergence  of  tlio  racus  of  man 

"  'Orisin  of  Swcies,'  5th  f4it.  in  tha  'Fortuigbtly  lieii-!«,'  I8S5, 
^  68.  p.  375. 

"  Sot  F.-oC  Huiky  to  tbiii  cSkI 


yGoot^lc 


Ohap,  Vll.  The  Races  of  Man.  IJJ 

from  a  eommon  stock,  the  differences  between  the  races  ami 
thair  number  miist  have  been  Email ;  conseqnentlj  oa  far  as 
their  distingimiing  characters  are  concerned,  they  then  had  Icks 
claim  to  rank  as  distinct  species  than  the  existing  so-cai  led  races. 
NeTortholess,  so  arbitrary  is  the  term  of  species,  that  snch  early 
races  would  perhaps  havo  been  ranked  by  some  natnralista  as 
distinct  species,  if  their  differences,  although  extremely  slight, 
had  been  more  constant  than  they  are  at  present,  and  had  not 
graduated  into  each  other. 

It  is  however  possible,  thot^h  far  from  probable,  that  the 
early  progenitors  of  man  might  formerly  have  diverged  mnch  in 
character,  until  they  became  more  unlike  each  other  than  any 
now  existing  races;  but  that  subsequently,  as  suggested  by 
Vogt,'"  they  convolved  in  character.  When  man  selects  the  off- 
spring of  two  distinct  species  for  the  same  object,  he  sometimes 
induces  a  considerable  amount  of  convergence,  as  far  as  general 
appearance  is  concei'ned.  This  is  the  case,  as  shewn  by  Von 
Nathusius,™  with  the  improved  breeds  of  the  pig,  which  are 
descended  from  two  distinct  species;  and  in  a  less  marked 
manner  with  the  improved  breeds  of  cattle.  A  great  anatomist, 
Gratiolet,  maiatains  that  the  anthropomorphous  apes  do  not 
form  a  natural  sub-gronp ;  but  that  the  orang  is  a  highly 
developed  gibbon  or  semnopitheous,  the  chimpanzee  a  highly 
develoiKjd  maca«ua,  and  the  gorilla  a  highly  developed  mandrill. 
If  this  conclusion,  which  rests  almost  esolusively  on  brain- 
cliaractors,  be  admitted,  we  shonld  have  a  case  of  convei^enco 
at  least  in  estemal  characters,  for  the  anthropomorphous  ai)cs 
are  certainly  more  like  each  other  in  many  points,  tlian  they  are 
to  other  apes.  All  analogical  resemblances,  as  of  a  whale  to  a 
fish,  may  indeed  be  said  to  be  cases  of  convergence;  but  this 
term  has  never  been  applied  to  superficial  and  adaptive  resem- 
hlanccs.  It  would,  however,  be  extremely  rash  to  attribute  to 
convei^nce  close  similarity  of  character  in  many  points  of 
structure  amongst  the  modified  descendants  of  widely  distinct 
beings.  The  form  of  a  crystal  is  determined  solely  by  the  molo- 
cular  forces,  and  it  is  not  surprising  that  dissimilar  substances 
shonld  sometimes  assume  the  same  form ;  but  with  oi^»nic 
beings  we  shonld  bear  in  mind  that  the  form  of  each  depends  on 
an  infinity  of  comples  relations,  namely  on  variations,  due  to 
causes  far  too  intricate  to  be  followed,— on  the  nature  of  the 
variations  preserved,  these  depending  oa  the  physicial  condi- 

«  '  Lectures  on  Man,"  Eng,  fr 
hit.  I8S4,  p.  4eS. 
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tions,  and  still  more  on  lie  surroimiJ^cg  organisms  wljioli  com- 
pete with  each,— and  lastly,  on  inheiitanceCinitseif  a  fluctuating 
element)  from  innnmerable  progenitors,  all  of  ivbich  have  had 
their  forma  determined  throuRh  equally  comploi  relations.  It 
appears  incredible  that  the  modified  descendants  of  two  oipin- 
isnis,  if  these  difiered  from  ea*h  other  in  a  marked  manner, 
shoald  erer  aft«rwarda  conTorge  so  closelj  as  to  lead  to  a  near 
approach  to  identity  throughout  their  whole  organisation.  In 
the  case  of  the  convergent  races  of  pigs  above  referred  to,  evi- 
dence of  their  descent  from  two  primitive  stocks  is,  according  to 
Von  Nathnsius,  still  plainly  retained,  in  certain  bones  of  their 
skulls.  If  the  races  of  man  had  descended,  as  is  supposed  by 
some  naturalists,  from  two  or  more  species,  which  differed  from 
each  other  as  much,  or  nearly  as  much,  as  docs  the  orang  from 
the  gorilla,  it  can  hardly  bo  doubted  that  marked  differences  in 
the  structui'e  of  certain  bones  would  still  be  discoverable  in  maji 
as  ho  now  osists. 

,  Although  the  existing  races  of  man  differ  in  many  respects,  as 
/in  colour,  hair,  shape  of  skull,  praportions  of  the  body,  (fee,  yet 
I  if  their  whole  structure  be  taken  into  consideration  they  are 
'  found  to  resemble  each  other  closely  in  a  multitude  of  points. 
Many  of  these  ace  of  so  unimportant  or  of  so  singular  a  nature, 
that  it  is  extremely  improbable  that  they  should  have  been  inde- 
pendently acquired  by  aboriginally  distinct  species  or  races. 
The  same  remark  holds  good  with  equal  or  greater  force  with 
respect  to  the  numerous  points  of  mental  similarity  between  the 
most  distinct  races  of  man.  The  American  aborigines,  Negroes 
and  Europeans  ace  as  different  from  each  other  in  mind  as  any 
three  races  that  can  be  named;  yet  I  was  incessantly  struck, 
whilst  living  with  the  Fuegians  on  board  the  "  Beagle,"  with  the 
many  little  traits  of  character,  shewing  how  similar  their  minds 
■were  to  ours;  and  so  it  was  with  a  full-blooded  n^ro  with  whom 
I  happened  once  to  be  intimate. 

He  who  will  read  Mr.  Tyler's  and  Sir  J.  Lubbock's  interesting 
works "  can  hardly  fail  to  be  deeply  impressed  with  the  dose 
similacity  between  the  men  of  all  caces  in  tastes,  dispositions  and 
habits.  This  is  shewn  by  the  pleasuce  which  they  aU  take  in 
dancing,  rude  music,  acting,  painting,  tattooing,  and  otherwise 
decorating  themselves ;  in  their  mutual  comprehension  of  gesture- 
language,  by  the  same  espression  in  their  features,  and  by  the 
same  inartieulale  cries,  when  excited  by  the  same  emotions. 
This  similarity,  or  rather  identity,  is  striking,  when  contrasted 
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with  tho  different  cspressiona  and  cries  made  bj  distinct  Bpecies 
of  monkeys.  There  is  good  evidence  that  the  art  of  shooting 
with  bows  and  arrows  has  not  been  handed  down  from  any 
common  progenitor  of  mankind,  jet  as  Westropp  and  Nilsson 
have  remarked/"  the  stone  ariow-heads,  brought  from  the  most 
distant  parts  of  the  world,  and  raaund'actnred  at  tho  most  remote 
periods,  are  aJmost  identical ;  and  this  fact  can  op'y  I"  fi-ei^-^T.\pA  \ 
for  hy  the  various  racea  ha^g  siniilBr  taTentiT"  ftr  mpnta.l !  ^ 
powMS.  Tho  same  observation  has  been  made  by  arehseoloeists  ^ 
wKffrespect  to  certain  widely-prevalent  ornaments,  such  as  zig- 
zags, &C. ;  and  with  respect  to  various  simple  hehefs  and  cus- 
toms, such  as  the  burying  of  the  dead  under  megalithic  struo- 
turea.  I  remember  olworving  in  South  America,"  that  there,  as 
in  so  many  other  parts  of  the  world,  men  have  generally  chosen 
the  summits  of  lofty  hills,  to  throw  op  piles  of  stones,  either  as 
a  record  of  some  remarkable  event,  or  for  burying  their  dead. 

Now  when  naturalists  olraerre  a  close  agreement  in  numerous 
small  details  of  habits,  tastes,  and  dispositions  between  two  or 
more  domestic  races,  or  between  Loarly-aUied  natural  forms, 
they  use  this  tact  as  an  argument  that  they  are  descended  from  a 
common  progenitor  who  was  thus  endowed;  and  consequently 
that  all  should  be  classed  under  the  same  species.  The  same 
argument  may  be  applied  with  much  force  to  the  races  of  man. 

As  it  is  improbable  that  the  numerous  and  unimportant  points 
of  resemblance  between  the  several  races  of  man  in  bodily  struc- 
ture and  mental  faculties  (I  do  not  here  refer  to  similar  customs) 
should  all  have  been  independently  acquired,  they  must  Lave  been 
inherited  from  progenitors  who  had  these  same  characters.    We 
thus  gain  some  insight  into  the  early  state  of  man,  befo^re  he  had  1 
spread  step  by  step  over  the  face  of  the  earth.    The  spreading  n 
of  man  to  regions  widely  separated  by  the  sea,  no  doubt,  pre- 1\ 
ceded.any  great  amount  of  divergence  of  character  in  the  several  1 1 
races;  for  otherwise  we  ahonld  smnetimea  meet  with  the  same  \  I 
race  in  distinct  continents ;  and  this  is  never  tho  case.    Sir  J.    I 
Lubbock,  after  comparing  the  arts  now  practised  by  savages  in 
all  parts  of  the  world,  specifies  those  which  man  could  not  have 
known,  when  he  first  wandered  from  his  original  birth-place; 
for  if  once  leamt  they  would  never  have  been  forgotten.^    He 

I'  'On  AanlDgous  Forma  oi  Im-  '  jDnrual  of  EtbnolDgical  Sac'  u 
plements.' io 'Memoirsof  ADthropo-  given  in  'BcrentiSc  Opinion,'  Jnne 
log.  Soc.' by  H.  M.  Westropp.    'Ths      2od,  t869,  p.  3. 

navia,'  Eng-  translat.  ediWd  by  Sir      o("  tbe  "  Be^le," '  p.  46. 
4.  Lubbock,  1868,  p.  IM.  "  'Frehistotie   Times,'  1869,   p, 

<•  Westropp, '  On  Cromlechs,' &«.,      574. 
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tlina  shews  that "  the  spear,  which  is  but  a  dovelopffient  of  the 
•'  knife-point,  and  the  club,  which  is  but  a  long  hajumer,  aro  the 
"  only  tiling  left,"  He  admits,  however,  that  the  art  of  making 
fire  probably  had  been  already  discovered,  for  it  is  common  toi 
all  the  races  now  existing,  and  was  known  to  the  ancient  cave- 
inhabitants  of  Europe.  Perhaps  the  art  of  making  nide  canoes 
or  rafts  was  likewise  known ;  but  as  man  existed  at  a  remote 
epoch,  when  the  land  in  many  places  stood  at  a  very  different 
level  to  what  it  does  now,  he  would  iave  been  able,  without  the 
aid  of  canoes,  to  have  spread  widely.  Sir  J,  Lubbock  further 
\  remarks  how  improbable  it  is  that  our  eai'liest  ancestors  could 
\  have  "  counted  as  high  as  ten,  considering  that  so  many  races 
Vnow  in  existence  cannot  get  beyond  four."  Nevertheless,  at 
this  early  period,  the  intellectual  and  social  faculties  of  man 
could  hardly  have  been  inferior  in  any  extreme  degree  to  those 
:  possessed  at  present  by  the  lowest  savages ;  otherwise  primeval 
,'  man  could  not  have  been  so  eminently  successful  in  the  struggle 
for  life,  as  proved  by  his  early  and.  wide  diffusion. 

From  the  fundamental  differences  between  certain  languages, 
some  philologists  have  interred  that  when  man  first  became 
widely  diffused,  he  was  not  a  speaking  animal;  but  it  may  be 
suspected  that  languages,  far  lesB  perfect  than  any  now  spoken, 
aided  by  gestures,  might  have  been  used,  and  yet  have  left  no 
traces  onsubseqnentandmore  highly-developed  tongues.  With- 
out the  use  of  some  language,  however  imperfect,  it  appears 
doubtful  whether  man's  intellect  could  have  risen  to  the 
standard  implied  by  his  dominant  position  at  an  early  period. 

Whether  primeval  man,  when  he  possessed  but  few  arts,  and 
those  of  the  rndest  kind,  and  when  his  power  of  language  was 
extremely  imperfect,  would  have  deserved  to  be  called  man,must 
depend  on  the  definition  which  we  employ.     In  a  series  of  forms 

|>{raduating  insensibly  from  some  ape-hke  creature  to  man  as  he 
now  exists,  it  would  bo  impossible  to  fix  on  any  definite  point  when 
the  term  "  man  "  ought  to  be  used.  But  this  is  a  matter  of  very 
little  importance.  Bo  again,  it  is  almost  a  matter  of  indifference 
whether  the  so-called  races  of  man  are  thus  designated,  or  are 
ranked  as  species  or  sub-species ;  but  the  latter  term  appears  the 
more  appropriate,  finally,  we  may  conclude  that  when  the 
principle  of  evolution  is  generally  accepted,  as  it  surely  will  be 
before  long,  the  dispute  between  the  monogenists  and  the  poly- 
genists  will  die  a  silent  and  unobserved  death. 

One  other  question  ought  not  to  be  passed  over  without  notice, 
namely,  whether,  as  is  sometimes  assumed,  eaeh  sub-species  or 
race  of  man  has  sprung  from  a  single  pair  of  progenifors.    With 
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our  domestic  onimals  a  new  race  can  readily  be  formed  by  care- 
fully matcLing  tiie  varying  offspring  from  a  siEglo  pair,  or  eren 
from  a  single  individual  possessing  some  now  character;  but 
most  of  our  races  have  been  formed,  not  intentionally  from  a  ] 
selected  pair,  but  unconsciously  by  the  preservation  of  many  in- 1 
dividualawidclihavevarjed,  however  slightly,  in  some  nsoful  or  | 
desired  manner.  If  in  one  country  stronger  and  heavier  horses, 
and  in  another  country  ligjitor  and  fleeter  ones,  were  habituiUy 
preferred,  wa  may  feel  sure  tJiat  two  distinct  sub-breeds  would 
be  produced  in  the  course  of  time,  without  any  one  pair  having 
been  separated  and  bred  ivo\n,  in  either  country.  Manyraceai 
have  been  thns  formed,  and  their  manner  of  formation  is  closely  ' 
analogous  to  that  of  natural  species.  We  know,  also,  that  the 
liorses  taken  to  the  Falkland  Islands  have,  during  successive 
generations,  become  smaller  and  weaker,  whilst  those  which  have 
run  wild  on  the  Pampas  hate  acijuirod  larger  and  coarser  heads ; 
iind  such  changes  are  manifestly  due,  not  to  any  one  pair,  but  to 
all  the  individuals  having  been  aubjeetcd  to  the  same  conditions, 
aided,  perhaps,  by  the  principle  of  reversion.  Tho  new  sut>4 
breeds  in  such  cases  aio  not  descended  from  any  single  pair,  butt 
from  many  individuals  which  have  varied  in  difierent  degrees,! 
but  in  the  same  general  manner;  and  we  may  conclude  that  thet 
races  of  man  have  been  similarly  produced,  the  modificationdi 
being  either  the  direct  result  of  exposure  to  different  conditions,! 
or  the  indirect  result  of  some  form  of  selection.  But  to  this 
latter  subject  we  shall  presently  rfetum. 

On  the  Esctindion  of  Uie  Saces  of  Mart. — The  partial  or  eomplcta 
extinction  of  many  races  and  sub-racea  of  man  is  historically 
known.  Humboldt  saw  in  South  America  a  parrot  which  was 
the  sole  living  creature  that  could  speak  a  word  ot  the  language 
of  a  lost  tribe.  Ancient  monuments  and  atone  iraplementa 
found  in  all  partsof  the  world,  about  which  no  tradition  has  been 
preserved  by  the  present  inhabitants,  indicate  much  extinction. 
Some  small  and  broken  tribes,  remnants  of  fonner  races,  still 
survive  in  isolated  aad  generally  mouniainona  districts.  In 
Europe  the  ancient  races  were  all,  according  to  Sehaaffhausen,'^ 
"  lower  in  the  scale  than  (he  rude*  bving  savages ;"  they  must 
therefore  have  difBa-ed,  to  a  certain  estent,  from  any  existing 
raoa.  The  i'emaius  described  by  Professor  Broca  from  Les  Eyzies, 
though  they  unfortunately  appear  to  have  belonged  to  a  sit^la 
family,  indicate  a  race  with  a  most  singular  combination  of  low 
or  simious,  and  of  high  characteristics.    This  race  is  "entirely 

•  Tcaaslalion  in  'Aatliripoli^ical  Review,  Oct.  1888,  p.  *3l 
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"  different  from  any  other,  ancient  or  modem,  that  we  have  ever 
"heard  of.""  It  differed,  therefore,  from  the  quaternary  race  of 
the  cavcma  of  Belgium. 

I  Man  can  long  resist  coaditioiis  which  appear  extremely  ua- 
favociable  for  his  existence,"  He  has  loi^  lived  in  the  extreme 
regions  of  the  North,  with  no  wood  for  his  canoes  or  implements, 
and  with  only  blubber  as  fuel,  and  meltfid  snow  as  drink.  In 
the  sonthern  estremiiy  of  America  the  Fuegiana  survive  with- 
out the  protection  of  clothes,  or  of  any  building  worthy  to  be 
called  a  hovel.  In  South  Africa  the  aborigines  wander  over  arid 
plains,  where  dangerous  beasts  abound.  Man  can  withstand  the 
deadly  influence  of  the  Terai  at  the  foot  of  the  Himalaya,  and 
the  pestilential  shores  of  tropical  Africa. 

I  Extinction  follows  chiefly  from  the  competition  of  tribe  with 
I  tribe,  and  race  with  race.  Various  checks  are  always  in  action, 
serving  to  keep  down  the  nttmbers  of  each  savage  tribe, — such 
as  periodical  famines,  nomadic  habits  and  the  consequent  deatla 
of  infants,  prolonged  sucklii^,  wars,  accidents,  sickness,  licen- 
tiousness, the  stealing  of  women,  infanticide,  and  especially 
lessened  fertility.  If  any  one  of  these  checks  increases  in  power, 
even  slightly,  the  tribe  thus  affected  tends  to  decrease ;  and 
when  of  two  adjoining  tribes  one  becomes  less  numerous  and  less 
powerful  than  the  other,  tho  contest  is  soon  settled  by  war, 
slaughter,  cannibalism,  slavery,  and  absorption.  Even  when  a 
weaker  tribe  is  not  thus  abruptly  swept  away,  if  it  once  begins 
to  decrease,  it  generally  goes  on  decreasing  until  it  becomes 
eitinct.'^ 

When  civilised  nations  come  into  contact  with  barbarians  the 
struggle  is  short,  except  where  a  deadly  climate  gives  its  aid  to 
tho  native  race.  Of  tho  causes  which  lead  to  the  victory  of 
civilised  nations,  some  are  plain  and  simple,  others  complex  and 
obscure.  Wo  can  sec  that  the  cultivation  of  the  land  will 
be  fetal  in  many  ways  to  savages,  for  they  cannot,  or  will  not, 
change  their  habits.  New  diseases  and  vices  have  is  some  cases 
proved  highly  destructive;  and  it  appears  that  a  new  disease 
often  causes  much  death,  until  those  who  are  most  susceptible 
to  its  destructive  influence  are  gradually  weeded  out ;"  and  so  it 
may  be  with  the  evil  effects  from  spirituous  liquors,  as  well  aa 
■witti  the  unconquerably  strong  tast«  for  them  shewn  b  j  so  many 


»  'Tiansact.  InterDst.  Coagress 

ttrbeo  der  Natnrvijlker,'  1868, . 

(f  Prehistoric  Arch,'  1868,  pp.  172- 

«  Gerland(ibid.8.  12)Bive3 

175.      See  also  Brosa  (translation) 

in  support  of  tUi  statement. 

»  See  remarta  to  this  effec 

!888,  p.  410. 

Sir  H.  Holljmd's' Medical  SoUl 

>i  Dr.  GerlaB.i  '  Ueb*t  das  Aum- 

Reflections,'  183S,  p.  3S0. 
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Bavagt's.  It  fuither  appears,  mystorioua  as  is  the  fad  that 
the  first  meeting  of  distinct  and  separated  people  genetatea 
diKtasa"  Mr.  Sproat,  who  in  Vancotiver  Island  closely  attended 
tu  tho  sulijecl;  of  extiactioti,  beiieTed  that  changed  habits  of  life, 
CL>nt>equent  on  the  advent  of  Europeans,  induces  much  ill  health. 
Ue  Iaj%,  alGO,  great  stress  on  the  apparently  triSing  (?auso  that 
the  ttatives  become  "  bewildered  and  dull  by  the  new  life  around 
"  them ;  they  lose  the  motives  for  exertion,  and  get  no  -^w  ones 
"  in  their  place."" 

Tho  grade  of  their  civilisation  seems  to  be  a  most  important 
element  in  the  success  of  competing  nations.  A  few  centuries 
ago  Europe  feared  the  inroads  of  Eastern  barbarians ;  now  any 
such  fear  would  be  ridiculous.  It  is  a  more  curious  fact,  as 
Mr.  Bagehot  has  remarked,  that  savages  did  not  fonnerly  waste 
awaj  before  the  classical  nations,  as  they  now  do  before  modem 
civilised  nations;  had  Ihey  done  so,  the  old  moraUsts  would 
have  mused  over  the  event;  but  there  is  no  lament  in  any  writer 
of  that  period  over  the  perishii^  barbarians."  The  most  po-i 
tent  of  all  the  causes  of  extinction,  appears  in  many  cases  fo  be 
lessened  fertility  and  ill-health,  especially  amongst  the  children,) 
arising  from  changed  conditions  of  life,  notwithatanding  that  the 
new  conditions  may  not  he  injuiioua  in  themselves.  I  am  much 
indebted  to  Mr.  H.  H.  Howorth  for  having  called  my  attention  to 
this  subject,  and  for  having  given  me  information  respecting  it 
I  have  collected  the  following  cases. 

When  Tasmania  was  first  co'lonised  the  natives  were  roughly 
estimated  by  somo  at  7O0O  and  by  others  at  20,000.  Their 
number  was  soon  greatly  reduced,  chiefly  by  fighting  with  the 
English  and  with  each  other.  After  the  famous  hunt  by  all  the 
colonists,  when  the  remaining  natives  delivered  themselves  u|> 
to  the  government,  they  consisted  only  of  120  individuals," 
who  were  in  1832  transported  to  Flinders  Island.  This  island, 
situated  between  Tasmania  and  Australia,  is  forty  miles  long, 
and  from  twelve  to  eighteen  miles  broad:  it  seems  healthy, 
and  the  natives  were  well  treated.  Nevertheless,  they  suffered 
greatly  in  health.  In  1834  they  conaisted  (Bonwick,  p.  250)  of 
forty-seven  adult  males,  forty-eight  adult  females,  and  sixteen 
children, or  in  all  of  111  souls.  In  1835  only  one  hundred  were  left. 

»  I  have  coll8ct«d  ('  Journal  of     Savaje  life,'  1868,  p.  284, 
Ee5airclna,Vojageofthe"Beagle,"'  "  Bngehot,   '  Phyries  and   Poli- 

p.  4a5)  s  good  many  cases  beannc;      tics,'   '  Fortnightly   Keview,'  April 
nn  thi>  EUbjectj    lee  also  GcrJaod,      1,  ]868,  p.  Vo'o. 
ibid.  9.  8.     Poeppig  speaks   of  the  "  All  the  statemants  licre  Rives 

"breslh  of  ciTiiiaalion  as  po 
« to  savages." 
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As  thoy  continueil  rapidly  to  deoreaso,  and  as  tlwy  themselvea 
thoughttliattheystauldiiot  perish  soquicMj  elsewhere,  they  weia 
romoved  in  1847  to  Oyster  Cove  in  the  southempart  of  Tasmania. 
They  then  consisted  (Deo.  20th,  1847)  of  fourtoea  men,  twenty- 
two  women  and  ten  children.'"  But  the  change  of  Kite  did  no  good. 
Disease  and  death  still  pursued  them,  and  iu  186i  one  man  (who 
died  m  ia69),  and  three  elderly  women  alone  snrrived.  The 
infertility  of  the  women  is  even  a  more  remarkable  fact  than 
the  hability  of  all  to  ill-health  and  death.  At  the  time  when 
only  mue  women  were  left  at  Oyster  Cove,  they  told  Mr.  Bonwiok 
(p  3a6),  that  only  two  had  ever  borne  children :  and  these  two 
had  ti^ether  produced  only  three  childicn \ 

With  respect  tothe  cause  of  tliis  extraordinary  state  of  thinKJ!, 
Dr.  Story  remarks  that  death  followed  the  attempts  to  civilLso 
the  natives.  "  If  left  to  fhemselves  to  roam  as  they  were  wont 
"  and  undisturbed,  they  would  have  reared  more  children,  ond 
■'  there  would  have  been  less  mortality."  Another  carefnl 
obserrer  of  the  natives,  Mr,  Davis,  remarks,  "  The  births  have 
"  been  few  and  the  deaths  numerous.  This  may  have  been  in  a 
"  great  measure  owing  to  their  change  of  living  and  food ;  but 
"  more  so  to  their  banishment  from  the  mainland  of  Van  Diemen's 
"Land,  and  consequent  depression  of  spirits"  (Boawick,  pp. 

a88,  sao). 

Similar  facts  have  been  observed  in  two  widely  difforont 
parts  of  Australia.  The  celebrated  explorer.  Mr.  Gregory,  told 
Mr.  Bonwick,  that  in  Queensland  "  tho  want  of  reproduction 
"was  being  already  felt  with  the  blacks,  even  in  the  most 
"  recently  settled  parts,  and  that  decay  would  set  in."  Of 
thirteen  aborigines  from  Shark's  Bay  who  visited  Murohison 
River,  twelve  died  of  consumption  within  three  months." 

The  decrease  of  the  Maories  of  Now  Zealand  has  been  carefully 
investigated  by  Mr.  Penton,  in  an  admirable  Eeport,  from  which 
all  the  following  statements,  with  ono  exception,  are  taken." 
The  decrease  in  number  since  1830  is  admitted  by  every  one, 
including  the  natives  themselves,  and  is  still  steadily  progress- 
ing. Although  it  has  hitherto  been  found  impossible  to  take  an 
actual  census  of  the  natives,  their  numbers  were  carefully 
estimated  by  residents  in  many  districts.  The  result  seems 
trustworthy,  and  shows  that  during  the  fourteen  years,  previous 
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to  1858,  the  decrease  was  19.42  per  cent.  Some  of  the  tribes, 
thus  cftrefttllj  osamined,  lived  above  a  linndred  miles  apart, 
Home  on  the  coast,  some  inland ;  ojid  their  Tueans  of  subsistenoo 
and  habits  differed  to  a  certain  extent  (p.  28).  The  total 
liamber  in  1858  was  beheved  to  be  53.700,  and  in  1872,  after  a 
second  interral  of  fourteen  years,  another  census  was  taken, 
and  the  number  is  given  as  only  S6y')59,  shewing  a  decrease  ol 
32-29  per  cental"  Mr.  Fenton,  after  shewing  in  detail  the  in- 
sufficiency of  the  various  causes,  usually  assigEed  in  explana- 
tion of  this  estraordinary  decrease,  such  as  new  diseases,  the 
profl^cy  of  the  women,  drunkenness,  wars,  &o.,  concludes  on 
weighty  grounds  that  it  depends  chiofiy  on  the  unproductiveness 
of  the  women,  and  on  the  extraordinary  mortality  of  the  young 
children  (pp.  81,  84).  In  proof  of  this  he  shews  (p.  33)  that  in 
1844  there  was  one  non-adult  for  every  2'57  adults ;  whereas  in 
1858  there  was  only  one  non-adult  for  evej?  3'27  adults.  The 
mortality  of  the  adults  is  also  great.  He  adduces  as  a  farther 
causeof  the  decrease  the  inequality  of  thosexes;  tor  fewer  female 
are  born  than  males.  To  this  latter  point,  depending  perhaps 
on  a  widely  distinct  cause,  I  shall  return  in  a  future  chapter. 
Mr.  Penton  contrasts  with  astonishment  the  decrease  in  New 
Zealand  with  the  increase  in  Ireland;  eonntriee  not  very  dis- 
similar in  climate,  and  where  the  inhabitants  now  follow  nearly 
similar  habits.  The  Maori(»  themselves  (p.  35)  "  attribute  their 
"  decadence,  in  some  measure,  to  the  introduction  of  new  food 
"and  clothing,  and  the  attendant  change  of  habits;"  and  it  will 
be  seen,  when  we  consider  the  influence  of  changed  conditions 
on  fertility,  that  they  are  probably  right.  Tlie  diminution  began 
between  the  years  1830  and  1840 ;  and  Mr.  Tenton  shews  (p.  40) 
that  about  1830,  the  art  of  manufacturing  putrid  com  (maize), 
by  long  steeping  in  water,  was  discovered  and  largely  practised ; 
and  this  proves  that  a  change  of  habits  was  b^inning  amongst 
the  natives,  even  when  Now  Zealand  was  only  thinly  inhabited 
by  Europeans.  When  I  visited  the  Bay  of  Islands  in  183S. 
the  dress  and  food  of  the  inhabitants  had  aJieady  been  much 
modified:  tbey  raised  potatoes,  maize,  and  other  agricultural 
produce,  and  cschanged  them  for  English  manufactured  goods 
and  tobacco. 

It  is  evident  from  many  statements  in  the  life  of  Bishop 
Patteson,"  that  the  Uclanesians  of  the  New  IletridcB  and 
noighboniing  archipelagoes,  suffered  to  an  extraordinary  degree 
in  health,  and    perished  in  large  numbers,  when  they  were 

"  'New  Zealand,' Ij  Alei.  KuD-  C.  M.  YoQoge,  1874;  we  mor« 
ntay,  1873,  j..  47.  e.«pecially  vol,  i.  p.  530. 
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removed  to  Now  Zealsod,  Norfolk  Island,  and  other  salubriona 
pliMi^s,  ia  order  lo  bo  edncated  aa  missionanes. 

The  decrease  of  the  native  population  of  the  Sandwich  IsJaniis 
is  as  notorious  as  that  of  New  Zealand.  It  has  boon  roughly 
eBtimated  by  those  best  capable  of  judeing,  that  when  Cook 
diacoYcred  the  Islands  in  1779,  the  population  amounted  to 
about  300,000.  According  to  a  loose  census  in  1823,  the 
nimibers  thea  were  142,050.  In  1832,  and  at  several  subsequent 
periods,  on  accurate  census  was  officially  taken,  but  I  have 
been  able  to  obtain  only  the  following  returns  : 


130,313, 
108,5T9( 


We  hereseethatin  the  interval  of  forty  years,  between  1832  and 
1872,  the  population  has  decreased  no  less  than  siity-eight  per 
cent.!  This  hasbeenattributedbymostwriters  to  the  profligacy 
of  the  women,  to  former  bloody  wars,  and  to  the  severe  labour 
imposed  on  conquered  tribes  and  to  newly  introduced  diseases, 
which  have  been  on  several  occasions  eitremeJy  destructjve.  No 
doubt  these  and  other  such  causes  have  been  highly  efficient, 
and  may  account  for  the  extraordinary  rate  of  decrease  between 
the  years  1832  and  1836 ;  but  the  most  potent  of  all  the  causes 
seoTHS  to  te  lessened  fertility.  According  to  Dr.  Euschenberger 
of  the  U.S.  Navy,  who  visited  th^e  islands  between  1835  and 
1837,  in  one  district  of  Hawaii,  only  twenty-five  men  outoril34, 
and  in  another  district  only  ton  out  of  637,  had  a  family  with  as 
many  as  three  children.  Of  eighty  married  women,  only  thirty- 
nine  had  ever  borne  children;  and  "  the  official  report  gives  an 
"average  of  half  a  child  to  each  married  ooiiple  in  the  whole 
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"  ieland."  This  is  almost  esactly  the  same  average  as  with  tha 
Tasmanians  at  Oyster  Ctove.  Jarves,  who  published  his  History 
ia  1843,  says  that "  families  who  have  thiee  cMldien  are  freed  from 
"  all  teles ;  those  having  more,  are  rewarded  hy  gifts  of  land  and 
"other  ettconragementB."  This  unparalleled  enactment  by  the 
government  well  shews  how  infcrtOe  the  tace  had  become.  The 
Itev.  A.  Bishop  statedin  the  Hawaiian  'Spectefor'in  1839,  that  a 
iatge  proportion  of  the  children  die  at  early  ages,  and  Bishop 
Staley  informs  me  that  this  is  still  the  case,  jiKt  as  in  New 
Zealand.  This  has  been  aUribnted  to  the  neglect  of  the  children 
by  the  women,  bnt  it  is  probably  in  large  part  due  to  innate  weak- 
ness of  coQgtitntio<i  in  the  children,  in  relation  to  the  lessened 

fertility  of  their  parents.    There  is,  moreover,  a  further  resan- 

blanc©  to  the  case  of  New  Zealand,  in  the  feet  that  there  is  a 
lai^  excess  of  male  over  female  births :  the  census  of  1872 
gives  81,650  males  to  25,247  females  of  aU  ages,  that  is  125-86 
males  for  every  100  females;  whereas  in  all  civihsed  coontriea 
the  females  exceed  the  males.  No  doubt  the  profligaey  of  the 
women  may  in  part  acconnt  for  their  small  fertility ;  but  their 
changed  habits  of  life  is  a  much  more  probable  canso,  and  which 
will  at  the  same  time  account  for"  the  increased  mortaUty, 
especially  of  the  children.  The  islands  were  visited  by  Cook  in 
1779,  by  Vancouver  in  1794,  and  often  subsequently  by  whalers. 
In  1819  missionaries  arrived,  and  found  that  idolatry  had  been 
already  abohshed,  and  other  changes  effected  by  the  king.  After 
this  period  there  was  a  rapid  change  in  almost  all  the  habits  of 
life  of  the  natives,  and  they  soon  became  "  the  most  civilised  of 
"  the  Pacific  Islanders."  One  of  my  informants,  Mr.  Coon,  who 
was  born  on  the  islands,  remaiks  that  the  natives  have  undeigono 
a  greater  change  in  their  habits  of  life  in  the  eonrae  of  fifty  years 
than  Englishman  during  a  thousand  years.  From  information 
received  from  Bishop  Staley,  it  does  not  appear  that  the 
poorer  classes  have  ever  much  changed  their  diet,  although 
many  new  kinds  of  fruit  have  been  introduced,  and  the  sugar- 
cane is  in  universal  use.  Owing,  however,  to  their  passion  for 
imitating  Europeans,  they  altered  their  manner  of  dressing  at 
an  early  period,  and  the  use  of  alcohoUc  drinks  became  very 
general.  Althoi^h  these  changes  appear  inconsiderable,  I  can 
well  believe,  from  what  is  known  with  respect  to  animals,  that 
they  might  suffice  to  lessen  the  fertility  of  the  natives," 

"  The  foiTgoing  statements  are  Islands,'   1851,  p.   277.      Kuschen- 

taken   ehiefly   from   the   folIowiDg  berger  is  cjooted  by  Bonwiek,  *  Lart 

works:    'JaiTes'   HisWry    of    the  of  the  TasmaniaBs.'  1870,  p.  378. 

Hawaiian  liknda,'  1843,  p.  400-407.  Bishop  is  qooted  by  Sir  E.  Belcher, 

Cheerar,    '  IJfe    inths    Sandwich  'Voyage  Konnd  the  World,'  184», 
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Lastly,  Sir.  llacuamara  states"  tiat  Ihe  low  and  degraded 
inliabitants  of  tho  Acdaioaa  Islands,  on  ths  eastern  Bide  of  tlw, 
Gulf  of  Bei^al,  axe  "  eminently  susceptible  lo  any  change  of 
"  climate ;  in  fact,  take  them  away  from  their  island  homes,  and 
"  thoy  are  almost  certain  to  die,  and  that  independently  of  diet 
"  or  extrauaous  inliueuces."  He  fntther  states  that  tho  inbabit- 
onta  of  tho  Valley  of  Nopftl,  which  is  extremely  hot  in  suiiimor, 
and  also  the  Tarious  hill-tribes  of  India,  suffer  from  dyioiiterj 
and  fever  when  on  the  plaiiis;  and  they  die  if  thoy  attempt  to 
pass  tho  whole  year  tliere. 

We  thus  BOO  that  many  of  the  wilder  races  of  man  are  apt  to 

suffer  much  in  health  when  subjected  to  changed  conditions 

or  habits  of  life,  and  not  esclusively  from  being  transported  to 

a  new  climate.    Mere  alterations  in  habits,  whicli  do  not  appear 

injurious  in  themselTes,  seem  to  have  this  game  eEfect ;  and  in 

several  cases  the  children  are  partioulai'ly  liable  to  suffer.    It 

has  often  been  said,  as  Mr.  Macnamara  remarks,  that  man  can 

■  resist  with  impunity  the  greatest  diversities  of  climate  and  other 

I  changes;  but  this  is  true  only  of  the  civilised  races.    Man  iu 

I  his  wild  condition  seems  to  be  in  this  respect  nbnost  ns  sua- 

I  cepttblo  as  his  nearest  allies,  tho  anthropoid  apes,  which  have 

I  never  yet  survived  loi^,  when   removed   from    their  native 

V  country. 

Lessened  fertility  from  changed  conditions,  as  in  the  case  of  the 
Tasmanians,  Maories,  Sandwich  Islanders,  and  apparently  the 
Australians,  is  still  more  interesting  than  tlioir  liability  to 
ill-health  and  death ;  for  even  a  slight  degree  of  infertility, 
combined  with  those  other  canses  which  lend  to  check  the 
increase  of  every  population,  would  sooner  or  later  lead  to 
extinction.  The  diminution  of  fertility  may  be  explained  in 
some  cases  by  the  profligacy  of  the  women  (as  until  lately  with 
the  Tahitians),  but  Mr.  Fenton  bus  shewn  that  this  explanation 
by  no  means  suffices  with  tJie  New  Zealanders,  nor  docs  it  with 
the  Tasmanians. 

In  the  paper  above  quoted,  Mr.  Macnamara  gives  reasons  for 
believing  that  the  inhabitants  of  districts  subject  to  malaria  are 
apt  to  be  sterile;  but  this  cannot  apply  in  several  of  the  abovii 
cases.  Some  writers  have  snggosted  that  the  aborigines  of 
islanda  have  suffered  in  fertility  and  health  from  long  continued 

I  have 
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inter-breodii^ ;  but  in  the  abow  cases  infertility  liaa  coincided 
too  closely  with  the  arrival  of  Europeans  for  us  to  admit  this 
explftufttion.  Nor  have  we  at  present  any  reason  to  believe 
that  man  is  h%lily  sensitive  to  the  evil  effects  of  inter-breeding, 
especially  in  areas  so  large  as  New  Zealand,  and  the  Sandwich 
archipelago  with  its  diversified  stations.  On  the  contrary,  it  is 
knoivn  that  the  present  inhabitants  of  Norfolk  Island  are  nearly 
all  cousins  or  near  relations,  as  are  the  Todas  in  India,  and  the 
inhabitants  of  some  of  the  Western  Islands  of  Sootlaud;  and 
yet  they  seem  not  to  have  snffered  in  fertility." 

A  much  Kore  probable  view  is  suggested  by  the  analc^  of 
the  lower  animals.  The  reproductive  system,  can  be  shewn  lo  be 
Buscentible  to  an  extraordinary  degree  (though  whj  we  know 
not)  to  changed  conditions  of  life-,  oEd  this  susceptibiUty  leads 
both  to  beneficial  and  to  evil  results.  A  large  collection  of  facts 
on  this  subject  is  given  in  chap,  sviii.  of  vol.  ii.  of  my  'Variation 
of  Animals  and  Plants  under  Bomestication,'  I  can  here  give  only 
tho  briefest  abstract;  and  every  one  interested  in  the  subject 
may  consult  the  above  work.  Very  slight  changes  increase  the 
healti,  vigour  aid  fertility  of  most  or  all  organic  beings, 
whilst  other  changes  aie  known  to  render  a  large  number  of 
animals  sterile.  One  of  the  most  familiar  cases,  is  that  of  tamed 
elephants  not  breeding  in  India;  though  they  often  breed  in 
Ava,  where  the  females  are  allowed  to  roam  about  the  forests  to 
some  extent,  and  are  thus  placed  under  more  natural  conditions. 
The  case  of  various  American  monkeys,  both  soses  of  which 
have  been  kept  for  many  years  leather  in  their  own  countries, 
and  yet  have  very  rarely  or  never  bred,  is  a  more  apposite  in- 
stance, because  of  their  relationship  to  man.  It  is  remarkable 
how  sUght  a  change  in  the  conditions  often  induces  sterility  in  a 
wild  animal  when  captured ;  and  this  is  the  more  strange  as  all 
our  domesticated  animals  have  become  more  fertile  than  they 
were  in  a  stato  of  nature;  and  some  of  them  can  resist  the 
mostunnaturaleonditionswith  undiminished  fertility."  Certain 
groups  of  animals  are  much  more  liable  than  others  to  be 
affected  by  captivity ;  and  generally  all  the  species  of  the  same 
group  are  afi'ected  in  the  same  manner.  Eut  sometimes  a  sii^Ie 
spoeios  in  n  group  is  rendered  sterile,  whilst  the  others  are  not 
m ;  on  the  other  hand,  a  single  species  may  retain  its  fertility 

'*  Ou  the  close  relationship  of  the 
Norfolk  JalaudPTS,  see  Sir  W.  Deni- 

ma,  'VHiietien  of  Vit»-Regal  Life,'  joo^.. 

vol.  i.  13T0,  p.  410.    For  the  Todaa,  •■  For  the  evidence  on  thb  head, 
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whilst  most  of  the  others  fail  to  breed.  Tlio  males  and  femaloa 
of  some  species  when  confined,  or  when  allowed  to  live  almost 
but  not  quite  free,  in  theic  natiTo  countrr,  nQTcr  unite;  others 
thus  circumstanced  frequently  unite  but  never  produce  oflspricg ; 
others  again  produce  some  offepring,  but  fewer  than  in  a  state 
of  nature ;  and  as  bearing  on  the  above  cases  of  man,  it  is 
important  to  remark  that  the  young  are  apt  to  be  weak  and 
sickly,  or  malformed,  and  to  perish  at  an  early  age. 

Seeing  how  general  is  this  law  of  the  suBceptibiUty  of  the 
reproductive  system  to  changed  conditions  of  life,  and  that  it 
holds  good  with  our  nearest  allies,  the  Qnadmmaiia,  I  can 
hardly  doubt  that  it  applies  to  man  in  his  primeval  state.  Hence 
if  savages  of  any  race  are  induced  suddenly  to  change  their 
habits  of  life,  they  become  more  or  less  sterile,  and  their  young 
offsprii^  BufFerinheaJth.in  the  same  manner  and  from  the  same 
cauBe,  as  do  the  elephant  and  htmting-leox>atd  in  India,  many 
monkeys  in  America,  and  a  host  of  animals  of  all  kinds,  on  removal 
from  their  natiirai  conditions. 

We  can  see  why  it  is  that  aborigines,  who  have  long  inha- 
bitud  islands,  and  who  must  have  been  long  exposed  to  nearly 
uniform  conditions,  should  bo  specially  affected  by  any  change 
in  their  habits,  as  seems  to  be  the  case.  Civihsed  races  can 
certainly  resist  changes  of  all  kinds  far  better  than  savages ; 
and  in  this  respect  they  resemble  domesticated  animals,  for 
though  the  ktter  sometimes  suffer  in  health  (for  instance 
European  dogs  in  India),  yet  they  are  rarely  rendered  sterile, 
liiough  a  few  such  instances  have  been  recorded."  The 
J  immunity  of  civilised  races  and  domesticated  animals  is 
probably  duo  to  their  having  been  subjected  to  a  greater  extent, 
and  therefore  having  grown  somewhat  more  accustomed,  to 
diversified  or  varying  conditions,  than  the  majority  of  wild 
animals;  and  to  their  having  formerly  immigrated  or  been 
tarried  from  country  to  country,  and  to  different  families  or 
sub-races  having  inter-crossed.  It  appears  that  a  cross  ivith 
civilised  races  at  once  gives  to  an  aboriginal  race  an  immunity 
from  the  evil  consequences  of  changed  conditions.  Thus  the 
crossed  offspring  from  the  Tahitians  and  English,  when  settled 
in  Pitcairn  Island,  increased  so  rapidly  that  the  island  was  soon 
overstocked;  and  in  June  1856  they  wore  removed  te  Norfolk 
Isiand.  They  then  consisted  of  60  married  persons  and  134 
Bhildren,  making  a  total  of  194.  Here  they  likewise  in- 
creased so  rapidly,  that  although  sixteen  of  them  returned  to  Pit- 
caim  Island  in  1859,  they  numbered  in  January  1868,  SOOsoulSj 

"  'Variation  of  Animal*,'  Ac,  vol.  iU  p  16. 
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the  maJes  and  femalea  being  in.  exactly  equal  numUire.  What  a 
contrast  does  tliis  case  present  witt  that  of  tho  Tasmanians ; 
the  Norfolk  Islanders  ina-eited  in  only  twelve  and  a  half  years 
from  194  fo  aOO;  whereas  the  Tasmanians  (k<.reti'<(d  during 
fifteen  years  from  120  to  46,  of  which  latter  number  only  ten 
were  children." 

So  again  in  tho  interval  between  tie  census  of  ISbO  and  1872 
the  natives  of  full  blood  in  the  Sandwich  Islands  decreased  by 
8081,  whilst  the  half-castes,  who  are  believed  to  be  healthier,  m- 
ereased  by  847 ;  but  I  do  not  know  whether  tho  latter  number 
includes  th^ofispring  from  tho  half-castes,  or  only  the  half-castes 
of  the  first  generation. 

The  cases  which  I  have  here  given  all  relate  lo  aborigines, 
who  have  been  Bubjeoted  lo  new  conditions  as  the  result  of  tho 
immigration  of  civilised  men.  But  sterility  and  ill-health  would 
probably  follow,  if  savages  were  compellai  by  any  cause,  such 
OB  the  inroad  of  a  conquering  tribe,  to  desert  their  homus  and 
to  change  their  habits.  It  is  an  int^restii^  ciccnmstance  that 
the  chief  check  to  wild  animals  becoming  domesticated,  which 
implies  the  power  of  their  breeding  freely  when  first  captured, 
and  one  chief  check  to  wild  men,  when  brought  into  contact 
with  civilisation,  surviving  to  form  a  civilised  race,  is  the  same, 
namely,  sterility  from  changed  conditions  of  life. 

Finally,  although  the  gradual  decrease  and  ultimate  extinction 
of  the  races  of  man  is  a  highly  complex  problem,  depending  on 
many  canses  which  differ  in  different  places  and  at  difibrent 
times;  it  is  the  same  problem  as  that  presented  by  the  extinc- 
tion of  one  of  the  higher  animals — of  the  fossi!  horse,  for  in- 
BtaccOj  which  disappeared  from  South  America,  soon  afterwards 
to  bo  replaced,  within  the  same  districts,  by  counties  troops  1 

of  the  Spanish  horse.    The  Kew  Zealauder  seems  conscious  of  --^ 
this  parallelism,  for  he  compares  his  futiHC  fate  with  that  of         ^ 
the  native  rat  now  ahnost  exterminated  by  the  European  rat,       j"  V*   /  ' 
Though  the  diffieulty  is  great  to  our  imagination,   and  really  ^/i      •;     ' 
great,  if  we  wish  to  ascertain  the  precise  causes  and  their       \y    ,' 
manner  of  action,  it  ot^ht  not  to  be  so  to  our  reason,  as  long  as    •f'   Z'  'y 
we  keep  steadily  in  mind  that  tho  inci'easo  of  each  species  and 
each  race  is  constantly  chocked  in  various  ways ;  so  that  if  any 
new  check,  even  a  sl%ht  one,  be  superadded,  the  race  will  surely  \ 
decrease  in  number;  and  decreasing  numbers  will  sooner- or 

"  Theao  dftails  are  taken  ftom  May   39th,   1863-      Tho    following 

'The  MHtineera  of  the  "  Bounty," '  ttatemeiits  about,  the  Sandwich  1*- 

by  Lady  Belcher,  1870;  and  from  landeia    are    firom    the   'UoocUIb 

'  PitGurn    Island,'    ordered    to    he  Gaziette,'  and  liom  Mr,  Coan. 
pilni«d>y  the  Hoasi     "  " 
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later  load  to  extinction ;  the  end,  ia  mOKt  onses,  being  promptly 
determined  by  the  inroads  of  conquoring  tribes. 

,  On  the  B'oi'malioit  of  the  Races  of  Man.— In  some  cases  tho 
I  crcssing  of  distinct  races  has  led  to  the  formation  of  a  new  rni^e. 
The  singular  fact  that  Europeans  Eiud  Hindoos,  who  belong  lo 
the  same  Aryan  stock,  and  speak  a.  lengoage  fondamentally  tlio 
same,  differ  widely  in  appearancej  whilst  Eurojwans  differ  hut 
little  from  Jews,  who  belong  to  the  Semitic  stock,  and  speak 
quite  another  language,  has  been  aeoounted  for  by  Broca," 
through  certain  Aryan  branches  having  been  lai^ely  crossed 
by  indigenous  tribes  duriug  their  wide  diffusion.  When  two 
k  races  in  close  contact  cross,  the  first  resnlt  is  a  hefcn^eneous 
'  mixture:  UiusMi'.Uunter,  iii  describing  the Santali or  bill-tribes 
of  India,  says  that  hundreds  of  imperceptible  gradations  may  be 
traced  "  from  the  black,  squat  tribes  of  the  mountains  to  the  fall 
"  olire-colonred  Brahman,  with  his  intellectual  brow,  calm  '■yes, 
"and  high  but  narrow  head;"  so  that  it  is  necessary  in  courts 
of  instice  to  ask  the  witnesses  whether  tliey  are  Santalis  or 
Hindoos."  Whether  a  hetert^neous  people,  such  as  the  inhabi- 
tants of  some  of  the  PolyceEian  islands,  formed  by  the  crossing 
of  two  distinct  races,  with  few  or  no  pure  members  left,  would 
ever  become  homc^eneous,  is  not  known  &om  direct  evidence. 
But  as  with  onr  domesticated  animals,  a  cross-breed  can  certainly 
be  fixed  and  made  uniform  by  careful  selection"  in  the  course  of 
a  few  generations,  we  may  infer  that  the  free  intercrossing  of  a 
betcrc^neous  misture  during  a  long  descent  would  supply  the 
place  of  selection,  and  overcome  any  tendency  to  reversion ;  so 
that  the  crossed  raca  would  ultimately  become  homogeneous, 
though  it  might  not  partake  in  an  equal  degree  of  the  cliaraeters 
of  the  two  pai'ent-races. 

Of  all  the  differences  between  the  races  of  man,  the  colour  ol 
the  skin  is  the  most  conspicuous  and  one  of  the  best  marked.  I', 
was  formerly  thought  that  differences  of  this  kind  conld  be 
accounted  for  by  long  exposure  to  different  climates;  but 
I'allaa  first  shewed  that  this  is  not  tenable,  and  he  has  since  been 
tciUowed  by  almost  all  anthropologists."'  This  view  has  been 
rejected  chiefly  because  the  distribution  of  tha  variously 
coloured  races,  most  of  whom  must  have  long  intiabited  their 

'•  'Oo    Anthropology,'    transla-  "  PalJaa,  '  Act.  Atvi.  St.  Peters- 

tica    '  Authropolog.    Review,'    Jan.  burg,' 1780,  part  il.  p.  S9.     He  ».i3 

18BS,  p.  38,  followed  bj  Eiiilolphi,  ia  his  '  Bcy- 

*•  'The  AddsIs  of  Karat  Bengal,'  traga     lar    Anthiopologie,'    mVi, 

.868,  p.  134.  An  eicellent  anraraar)'  of  the  oyi- 

"  'Tha  Variation  of  Animals  ajjd  deuce    is    givan    by    Godion,    '  Dt 

PlanM  under  Domeslicr.tion,'  vol.  ii.  PEspiee,'  1859,  vol.  ii.  p.  348,  Sit 
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present  homes,  does  not  coincide  with  corresponding  diftdrenceS 
of  climate.  Some  little  weight  may  be  given  to  sueh  caseB  as 
that  of  the  Batch  families,  who,  as  we  hear  on  excellent  autto- 
rity,"  have  not  undergone  the  least  change  of  colonr  after 
residing  for  three  centuries  m  South  Africa.  An  ailment  on 
the  same  side  maj  hkewise  be  drawn  from  the  uniform  appear- 
ance in  Tarioua  parts  of  the  world  of  gipsies  and  Jews,  though 
the  uniformity  of  the  latter  lias  been  soraewhat  exaggerated." 
A  Teiy  damp  or  a  very  dry  atmosphere  has  been  supposed  to  bo 
more  influential  in  moditying  the  colour  of  the  skin  than  mere 
boat ;  but  as  D'Orbigny  in  Soutli  America,  and  Livingstone  in 
Africa,  arrived  at  diametrically  opposite  conclusions  with  respect 
to  dampness  and  dryness,  any  conclusion  on  this  head  must  bo 
considered  as  very  doubtful." 

Various  fa«ts,  which  I  have  given  elsewhere,  prove  that  the 
eoloni  of  the  skin  and  hair  is  sometimes  correlated  in  a  surpris- 
ing manner  with  a  complete  immunity  from  the  action  of  certain 
vegetable  poisons,  and  from  the  attacks  of  certain  parasites. 
Hence  it  occurred  to  me,  that  negroes  and  other  dark  Kuses 
might  have  acquired  their  dark  tints  by  the  darker  individuals 
escaping  from  the  deadly  influence  of  the  miasma  of  their 
native  countries,  during  a  long  series  of  generations. 

I  afterwards  found  that  this  same  idea  had  long  ago  occurred 
to  Dr.  Wells. "•  It  has  long  been  known  that  negroes,  and  even, 
mulattoes,  are  almost  completely  exempt  from  the  yellow -fever,  1 
so  destructive  in  tropical  America.*'  They  likewise  escape  to  a  t 
lai^  extent  the  fatal  intermittent  fevers,  that  prevail  along  at 
least  2600  miles  of  the  shores  of  Africa,  and  whiuh  annually 
cause  one-fifth  of  the  white  settlers  to  die,  and  another  fifth  to 
return  home  invalided.*'  This  immunity  in  the  negro  seems  to 
be  partly  inherent,  depending  on  some  unknown  peculiarity  of 
constitution,  and  partly  the  result  of  acclimatisation.  Pouchet" 

"  Sir  Andrew  Smith,  as  quoted  the  Historical  Sketch  <p.  ivi.)  to  my 

It  Knoi,  '  Rates  of  Man  '  1850,  p.  '  Origin  of  Species.'     Various  caa^s 

4-73.  of  colcur  co.relatod  with  constitu- 

"  Sec    De    Quatrefoges    on    this  tionsi  peouliacitiei  are  given  in  my 

head,   'Rbvuo    des    Cours    Scieati-  'Vaiiation  of  Animals   under   Do- 

fiqoes,'  OcL  17,  1863,  n.  731.  meBticatloo,'  vol.  ii.  pp.  237,  335. 

"  Livingstone's 'Travels  Hod  Re-  "See,    for    inst-Qoe,    Nott    and 

Marches    in   S.   Africa,'    1857,    pp.  Gliddon, 'Types  of  Mankind,' p.  68. 

338,  329.     D'Orbigny,  as  rjuoted  liy  "  Major  Tulloeh,  In  a  paper  I'eart 

Godron,   'Do   I'Espico,'   vol.    ii,    p.  before  the  StatiBtical  Society,  Aprt: 

2tie.  21}th,  IS40,  and  gliea  in  the  'Athe. 

■•  See  a  paper   read   before   the  nicum,'  1840,  p.  353. 

Eoval  Soc.  ID  1813,  and  pnblished  "  'The  Flurolity  of  the  Huni.ii 

In  Cih.Essays  in  1318.     I  have  given  Race'  (ti^anslat.),  1864,  p.  60. 
ui  account  of  Dr.  Wells'   vie^vs  in 
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Etatea  that  the  negro  resimenta  recrnitod  near  the  Soudan,  and 
Borrowed  from  the  Viceroy  of  Egypt  for  the  Mexican  war, 
escaped  the  yellow-fever  almost  equally  with  the  negroes  origin- 
ally brought  ftomtarioua  parts  of  Africa  aod  accustomed  to  the 
tlimate  of  the  West  ladies.  That  a«climatisation  plays  a  part, 
is  shewn  hy  the  many  cases  in  which  negroes  have  become  some- 
what liaUe  to  tropical  fevers,  after  having  resided  for  some  time 
in  a  colder  climate,""  Thenatureof  the  climate  under  which  the 
white  races  have  long  resided,  likewise  has  some  inflneuce  on 
them ;  for  during  the  fearful  epidemic  of  yellow-fever  in 
Demerara  during  1837,  Dr.  Blair  found  that  the  death-rate  of  the 
immigvants  was  proportional  to  the  latitude  of  the  country 
whence  they  had  come.  With  the  negro  tie  immunity,  as  fer  as 
it  is  the  result  of  acclimatisation,  implies  exposure  during  a 
prodigious  length  of  time ;  for  the  aborigines  oE  tropical  America 
who  have  resided  there  from  time  immemorial,  are  not  exempt 
from  yellow  fever;  and  the  Eev.  H.  B.  Tristram  states,  that 
there  are  districts  in  Northern  Africa  which  the  native  inhabit- 
ants are  compelled  annually  to  leave,  though  the  negroes  can 
remain  with  safety. 

That  the  immunity  of  the  negro  is  in  any  degree  correlated 
■with  the  colour  of  his  skin  is  a  mere  conjecture :  it  may  be 
[Correlated  with  some  difference  in  his  blood,  nervous  system,  or 
|other  tissues.  Nevertheless,  from  thefticfs  above  alluded  to,  and 
from  some  connection  apparently  existing  between  complexion 
and  a  tendency  to  consumption,  the  conjecture  seemed  to  me 
not  improbable.  Consequently  I  endeavoured,  with  but  little 
success,"  to  ascertain  how  iar  it  holds  good.    The  late  Dr. 

"  Quatrefages,' Unite  del'Eapice  "  Is  some  limited  deBres  of  rd.ition 
H        ■      '   18-1  "05       W  ■  '   b  races  of 


"  onr  donicstio  animalaof  a  relation  "  aad  light-coloured  liair,  and  Laii 

"  between  the  colour  of  the  dermal  "  of  iat«miediato  or  doubtful  tints ; 

"  appendages  and  the  constitntion ;  "wit   jf    j   similar  account  were 

■  iB&  it  being  dotorioas  that  thwe  "  fcent  by  It*  same  medicaj  (;™tl*- 
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Daniel],  who  had  long  lived  on  the  West  Coast  of  Africa,  told  me 
that  he  did  not  belieye  in  any  such  relation.  He  was  himself 
miusually  foir,  and  had  withstood  the  climate  in  a  wonderfnl 
manner.  When  he  first  anived  as  a  boj  on  the  coast,  an  old  and 
experienced  negro  chief  predicted  from  his  appearance  that  this 
would  prove  the  case.  Dr.  Micholeon,  of  Antigna,  after  haTing 
attended  to  this  euhject,  writes  to  ma  that  he  does  not  think  that 
dark-coloured  Bnropeans  escape  tlie  yellow-fever  more  than 
those  that  are  Ught-colonred.  Mr.  J.  M.  Harris  altogether 
denies  that  Entopeans  with  dark  hair  withstand  a  hot  climate 
better  than  other  men  :  on  the  contrary,  experience  has  taught 
him  in  making  a  selection  of  men  for  service  on  the  coast  of 
Africa,  to  choose  those  with  red  hair."'  As  far,  therefore,  as 
these  slight  indications  go,  there  seems  no  foundation  for  the  1 
hypothesis,  that  blackness  has  resulted  from  the  darker  and  \ 
darker  individuals  having  survived  better  during  loi^  exposure  ) 


Dr.  Sharps  remarks,"  that  a  tropical  sun,  which  bums  and 
blisters  a  white  skin,  does  not  icjnre  a  black  one  at  all ;  and,  as 
he  adds,  this  is  not  due  to  habit  in  the  individual,  for  children 
only  six  or  eight  months  old  are  often  carried  about  naked,  and 
are  not  affected.  I  have  been  assured  by  a  medical  man,  that 
some  years  ago  during  each  summer,  but  not  during  the  winter, 
his    hands  became   marked  with  ligM  brown  patelics,  like. 


"  of  generations." 

"  '  Anthropoli^ical  Review,' Jan, 
18G6,  p.  iii.  Dr.  Sharpe  also  says, 
with  respect  to  India  ('  Man  a  Spe- 
laal  Creation,"  1873,  p.  118),  that 
"  it  has  been  noticed  fay  some  medi- 
"  caJ  officers  tliat  Europeans  with 
"  light  hair  aud  florid  complexions 
"  BUlfer  leas  IVom  di  .... 


,  of  all  the  men  who  enflered 


n  dys.  . . 
"  be  apparent,  after  some  thonsand 
"  cases  had  been  tabulated,  whether 
"  there  exists  aor  relation  between 
"  the  colour  of  the  hair  and  cansti' 
"  ijutional  liability  to  tropical  dis- 
"  eases.  Perhaps  no  such  relation 
"  would  be  discovered,  but  the  in- 
"  vestigation  is  well  worth  making. 


■'  hair 


with  dark 


■esult  would  be  of  high 


i  iudica 


mg  0 


"  by  which 
"  from  a  remote  period  an  un- 
"  healthy  tropical  climate,  might 
"  have  becoraa  dark-coloured  fay 
"  ths  better  preservation  of  dark- 
"  haired  or  dart-compleiloned  in- 
'  diriduals  daring  a  long  succession 


"  remark."  On  the  other  band, 
Mr.  Heddle,  of  Sieri'a  Leone  "  who 
"  has  had  more  clerks  killed  under 
"  him  than  any  other  man,"  by  tha 
climate  of  the  West  African  Coast 
(W.  Beade,  'African  Sketch  Book,' 
vol.  ii.  p.  532),  holda  a  directly 
opposite  view,  as  does  Capt.  Barton. 
"  'ManaSpeoia]Creation,'ia73 
p.  119. 
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fttthongh  lai^Br  than  freckles,  and  timt  these  patches  were  nevta 
affected  by  sim-buxning,  whilst  tbe  white  parts  of  his  skin 
have  on  KCTeral  occasions  been  much  inflamed  and  blistered. 
With  the  lower  animals  there  is,  also,  a  constitutional  difference 
in  liabilitj  to  the  action  of  the  Bun  between  those  parts  of  the 
skin  cloljied  with  white  hair  and  other  parts."    "Whether  the 

I  saving  of  the  skin  from  being  thus  burnt  is  of  sufficient  impor- 
tance to  aceoimt  for  a  dart  tint  having  been  gradually  acqtnred 

I  by  man  through  natural  selection,  I  am  unable  to  judge.  If  it 
be  so,  we  should  have  to  assume  that  the  natives  of  tropical 
America  have  lived  there  for  a  much  shorter  time  than  tho 
negroes  in  Africa,  or  the  Papuans  in  the  southern  parts  of  the 
Blalay  archipelago,  just  as  the  lighter-colonred  ffindoos  have 
resided  in  India  for  a  shorter  time  than  the  darker  aborigines  of 
the  central  and  Bonthem  parts  of  the  peninsula. 

Although  witlronr  present  knowle<^^6  cannot  accoimt  for 
the  differences  of  colour  in  the  races  of  man,  through  any 
advantage  thus  gained,  or  from  the  direct  action  of  climate ;  yet 
we  must  not  qnite  ignore  the  latter  agency,  for  there  is  good 
reason  to  believe  that  some  inherited  effect  is  thus  produced^ 

We  have  seen  in  the  second  chapter  that  the  conditions  of  life 
affect  the  development  of  the  bodily  frame  in  a  direct  manner, 
and  that  the  effects  are  transmitted.  Thus,  as  is  generally 
admitted,  the  European  settlers  in  the  United  States  undergo  u 
slight  but  extraordinarily  rapid  change  of  appearance.  Thei? 
bodies  and  limbs  become  elongated ;  and  I  hear  from  Co/. 
Bemys  that  during  the  late  war  in  tbe  United  States,  good 
evidence  was  afforded  of  this  fact  by  the  ridiculous  appearance 
presented  by  the  German  regiments,  when  dressed  in  ready-maao 
clothes  manufactured  for  the  American  market,  and  which  were 
much  bio  long  for  the  men  in  every  way.  There  is,  also,  a  con- 
siderable body  of  evidence  shewing  that  in  the  Southern  States 
tbe  honse-slaves  of  the  third  generation  present  a  markedly 
different  appearance  from  the  field-slaves.'' 

"     Variation    of    Animn'j    nnd  settlod  in  GeorgEa,  havs  »oqnlr*d  in 

riant!  under  Domestication,'  toI.  it  tha  coui^ae  of  two  generationn  dalle 

pp.  336,  337.  hair  and  eyas.     Mr.  D.  Forbes  ia- 

"  See,  for  instance,  Quatreftgcs  forms  me  that  the  Quidioaa  in  iBo 

('  EevuB    des  Coura   Scleatifiqnes,'  Andes  varv  greatly  iu    cxilour,  hl- 

Oct.  10, 1868,  p.  72*)  on  the  effeeia  cnrding  m 'the  position  of  the  ralleya 

3f  residence  inAbyaaiuia  and  Arabia,  inhabited  by  tliem. 
-i.nd    otlier    analogous    cases.      Ih>.  "  Harlan,  'Jledical   Keseatches.' 

itvlle  ('  Der  Menscb,  sejus  Abstain-  p.    533.     Quatietages    ('  Units'   de 

mong,'  &c.,  ]8e5,  s.  99)  states,  on  I'Esptce    Huinaine,'    1861,   p.    128) 

the  authority  of  Khanikof,  that  the  has  collected  much  evidence  on  Ihii 
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If,  however,  we  look  to  the  races  of  man  as  distrihuted  over 
the  world,  we  must  tafer  that  their  characteristic  differenees  can- 
not be  accounted  for  by  the  direct  action  of  different  conditions 
of  life,  even  after  exposure  to  them  for  an  enormous  period  of 
time.  The  Esquimaux  lire  eselusively  on  animal  food ;  they  are 
clotted  in  thick  fur,  and  a^e  exposed  to  intense  cold  and  to 
prolonged  darkness;  yet  they  do  not  differ  in  any  extreme 
degree  from  the  inhabitants  of  Southern  China,  wto  live  entirely 
on  vegetable  food,  and  are  exposed  almost  naked  to  a  hot,  glaring 
climate.  The  unclothed  Foogians  live  on  the  marine  produc- 
tions of  their  inhospitable  shoi'es;  the  Botoeados  of  Brazil 
wander  about  the  hot  forests  of  the  interior  and  live  chiefly  on 
vegetable  productions ;  yet  these  tribes  resemble  each  other  so 
clcsely  that  the  Fuegiaus  on  board  the  "  Beagle  "  were  mistaken 
by  some  Brazilians  for  Botocndos.  The  Botooudos  again,  as 
well  OS  the  other  inhahitanta  of  tropical  America,  arc  wholly 
different  from  the  Hegroes  who  inhabit  the  opposite  shores  of 
the  Atlantic,  are  exposed  to  a  nearly  similar  climate,  and  follow 
nearly  the  same  habits  of  life. 

Nor  can  the  differences  between  the  races  of  man  be  accoimted  \  -) 
for  by  the  inherited  effects  of  the  increased  or  decreased  use  of  1 
parts,  except  to  a  quite  insigniflcant  degree.  Men  who  habitu-  j 
ally  live  in  canoes,  may  have  their  l^s  somewhat  stunted ;/ 
those  who  inhabit  lofty  regions  may  have  their  chests  enlai^d  ; 
and  those  who  constantly  cse  certain  sense-organs  may  have  the 
cavities  in  which  they  are  lodged  somewhat  increased  in  size,  and 
their  featnres  consequently  a  little  modified.  With  civilised 
nations,  the  reduced  size  of  the  jaws  from  lessened  use — the 
habitual  play  of  different  muscles  serving  to  express  different 
emotions — and  the  increased  size  of  the  brain  from  greater 
intellectual  activity,  have  together  produced  a  considerable 
effect  on  their  general  appearance  when  compared  with 
Kavages._^  Increased  bodily  stature,  without  any  corresponding 
increase  in  the  size  of  the  brain,  may  (judging  from  the  pre- 
viously adduced  case  of  rabbits),  have  giren  to  some  races  an 
elongated  skull  of  the  doUchooeplialic  type. 

Lastly,  the  little-understood  principle  of  con'elated  develop- 
ment has  sometimes  come  into  action,  as  in  the  case  of  great 
muscular  development  and  strongly  projecting  supra-orbital  ' 
ridges.  The  colour  of  the  skin  and  hair  are  plainly  correlated,  as ' 
is  the  texture  of  the  hair  with  its  colour  in  the  Mandans  of 
North  America.'*  The  colour  also  of  the  skin,  and  tho  odour 

"  Mr.  CatUn  states  ('N,  Ameri- 
ean  Indiana,'  3rd  edit.  1842,  vol.  I. 
p.  49)  that  in  the  whole  trib*  of 
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emitted  Tiy  it,  are  likewise  in  some  manner  connocted.  With  tiie 
breeds  of  sheep  the  number  of  hairs  within  a  given  space  and  the 
nwmher  of  the  excretory  pores  are  related."  If  wo  may  judge 
from  the  analogy  of  our  domesticated  animals,  many  modifica- 
tions of  structure  in  man  probably  come  under  this  principle  of 
correlated  development. 

We  baye  now  seen  that  the  external  characteristic  differences 
between  the  races  of  man  cannot  be  accounted  for  in  a  Eatisfac- 
tory  manner  by  the  direct  action  of  the  conditions  of  life,  nor  by 
the  effects  of  the  continued  use  of  parts,  nor  through  the 
principle  of  correlation.  '\Vb  nr^i  therefore  led  to  inquire 
whether  slight  individual  differences,  Xq  "tiii;jh  tob"'  is  emi- 
nently habie,  may  not  have  been  preserved  and  augmented 
during  a  long  senea  ot 'g^erations  tniongh-Satural  .seJoctioB, . 
Jiut  here  we  are  at  once  met  by  the  objection  that  beneficial 
variations  alone  can  be  thus  preserved ;  and  as  far  as  we  are 
enabled  to  judge,  although  always  liable  to  err  on  this  head,  none 
of  the  differences  between  the  races  of  man  are  of  any  direct  or 
special  service  to  him.  The  intellectual  and  moral  or  social 
faculties  must  of  course  be  excepted  from  this  remark.  The  great 
■variability  of  all  the  external  differences  between  the  races  of  man, 
likewise  indicates  that  they  cannot  be  of  much  importance ;  for 
if  important,  they  would  long  ago  have  been  either  fixed  and 
preserved,  or  eliminated.  In  this  respect  man  resembles  those 
forms,  called  by  naturalists  protean  or  polymorphic,  which  have 

I  remained  extremely  variable,  owing,  as  it  seems,  to  such  varia- 
tions being  of  an  indifferent  nature,  and  to  their  having  thus 
fBoaped  the  action  of  natural  selection. 

We  have  thus  far  been  baffled  in  all  our  attempts  to  account 
for  the  differences  between  the  races  of  man ;  but  there  remains 
one  important  agency,  namely  SesuEil  Selection,  which  appears  to 
have  acted  powerfully  on  man,  as  on  many  other  animals.  I  do 
not  intend  to  assert  that  sexual  selection  will  account  for  all  the 
differences  between  tbe  races.  An  unexplained  residuum  is  left, 
about  which  we  can  only  say,  in  our  ignorance,  that  as  indivi- 
duals are  continually  born  with,  for  instance,  heads  a  little 
rounder  or  narrower,  and  with  noses  a  little  longer  or  shorter, 
such  slight  differences  might  become  fixed  and  uniform,  if  the 

the  Mandans,  abont  oat    in  tea  or  fioe  and  soft. 

tweke  of  the  memliei^,  of  alt  ages  •'  On    the    odonc    of   the    ekln. 

and  both  seies,  have  bright  silrery  Godron,  '  Sur  I'Esptce,'  torn.  ii.  |'. 

gvej    hair,    tvhich     is    hereditary.  217.     On    the   pores   in   the   skic, 

Now   this    hair    is    as    coarse   and  Dr.  Wilokeus,  'Die   Aofgaben   der 

barsh  as  that   of  a   horse's   mane,  Landwirth.   Zoolechnik,'  iStfV,  a.  7. 
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unknown  agencies  whicli  induced  ttem  were  to  act  in  a  more 
constant  manner,  aided  by  long-continued  intercrossing.  Such 
variations  come  under  tiia  provisional  class,  alluded  to  in  our 
second  chapter,  wMct  for  the  want  of  ft  better  term  are  often 
called  spontaneous.  Nor  do  I  pretend  that  the  effects  of  sesual 
BclectJon  can  be  indicated  with  scientific  precision ;  but  it  can  be 
shewn  that  it  would  be  an  inexplicable  fact  it  man  hftd  not  been 
uiodiQed  by  this  agency,  which  appears  to  have  acted  powerfully 
on  innumerable  animals.  It  can  fnrther  be  shewn  that  the  1 
differences  between  the  races  of  man,  as  in  colour,  hairinesB,! 
form  of  features,  &o.,  are  of  a  kind  which  might  have  beeul 
expected  to  come  under  the  infiucnce  of  sexuaJ  selection.  But  in 
order  to  treat  this  subject  properly,  I  have  foand  it  necessary  to 
pass  the  whole  animal  kingdom  in  review.  I  have  therefore 
devoted  to  it  the  Second  Part  of  this  work.  At  the  close  I  shall 
return  to  man,  and,  after  attempting  to  shew  how  far  he  has 
been  modified  thiough  sesual  selection,  will  give  a  brief  summary 
of  the  chapters  in  this  First  Part, 


NoTB    ON   THE   EeSEMBLANCES     AN 

AND  IBB  Development  of  the   Bbaih  ik  Man  and  Ares.     Bi 

Phofesbob  Huslev,  F.K.8. 

The  controveray  respeoliiig  the  ruiture  and  the  extent  of  Ihe  iliffer- 
encee  in  the  alrauture  of  the  brain  in  man  und  the  apes,  whifh  arose 
some  flfleea  years  ago,  has  not  yet  come  to  an  ecui,  though  thu  Btibjttt 
matter  of  the  dispute  is,  at  present,  totally  differeut  from  what  it  was 
formerly.  It  wpa  origin.iily  asserted  and  re-asserted,  with  singular 
perhnacity,  that  the  brain  of  all  the  apes,  even  the  highest,  diflcrs  from  ■ 
[hat  of  man,  in  the  absence  of  BUch  eoiispicuons  otrnutureB  aa  the 
posterior  lobes  of  the  cerebral  hemispheres,  with  the  posterior  comu  of 
the  lateral  ventriele  and  the  Jt?jipocantinw  winor,  coutuined  in  those 
lobes,  which  are  eo  obvions  in  man. 

But  the  truth  that  the  three  structures  in  question  are  a*  well  deve- 
loped in  apes'  as  in  human  brains,  or  even  better ;  and  that  it  la  charucter- 
istie  of  all  the  Primo/es  (if  we  exclude  the  Lemuig)  to  have  these  parts 
wdl  developed,  atauds  at  present  on  as  secure  a  baeia  as  any  proposition 
in  comparative  anatomy.  Moreover,  it  is  admitted  by  every  one  of  the 
long  seri«e  of  anatomists  nho,  of  late  years,  have  paid  special  attention  to 
the  arrangement  of  the  compUcated  sulci  and  gyri  which  nppear  upon 
the  sni'bce  of  the  oeiebrul  hemispheres  in  man  and  the  higher  apes, 
that  they  are  disposed  eflei  the  very  same  pattern  in  him,  as  in  them. 
Every  piincipnl  gyros  and  sulcus  of  a  chimpanzee's  brain  ia  clearly 
represented  in  that  of  a  man,  ho  that  tlie  tetminology  which  eppties  to 
the  one  answers  for  ihe  other.     On  this  point  there  ia  no  difference  of 

Zioion.    Some  yeers  einoe.  Professor  Bisthoff  published  a  memoir '"  on 
e  cerebittl  convolutions  of  man  and  apes;   and  as   the  purpose  of 
my  learned  colleHgoe  was  certainly  not  to  diminish  the  value  of  the 
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d  ifferenoes  between  apes  and  men  in  this  respoet,  I  am  glad  to  make  a 

"That  theapes,  nnd  eapeeially  the  orang,  ehimpanzee  and  gorilla, 
"  come  veiycioaB  to  man  in  their  orgamgatiOD,  muuh  nearer  than  to  any 
"  other  animal,  ia  a  well  known  fact,  diaputed  by  nobody.  Looking  at 
"  the  matter  from  the  point  of  view  of  or^anisiition  alone,  no  one  probably 
"  nonld  ever  hsTB  diapntad  (he  view  of  Linmens,  that  roan  ehould  be 
"  plaood,  merely  as  a  peonliar  apeeiea,  at  the  bead  of  the  mammalia  and  ot 
■*  those  apes.  Both  shew,  in  al!  their  orgaiia,  so  close  an  affinity,  that  the 
"  most  exact  anatomical  investigation  is  needed  in  order  to  demonstrate 
'■  those  differences  whiob  really  exist.  So  it  is  wili  lie  brains.  The 
"  brairs  of  man,  tbe  orang,  the  chimpanzee,  Uie  gorilla,  in  spite  of  all 
■'  Ike  important  diSerences  which  they  present,  come  very  close  to  one 
■■another"  (L  c.  p.  101). 

Tbere  remains,  then,  nodiapute  as  to  the  resemblance  infondamental 
characters,  between  the  apesbtainand  man's;  nor  any  as  to  the  won- 
derfully close  similarity  between  the  ohimpanaee,  orang  and  man,  in 
even  the  details  of  the  arrangement  of  the  ^ri  and  suici  of  the  cerebral 
hemispheres.  Nor,  taming  to  the  differences  between  the  brains  M 
the  highest  apes  and  that  of  man,  is  there  any  serious  question  as  Ic 
the  nalure  and  eitent  of  these  differences.  It  is  admitted  that  the  man's 
ctrebriil  hemispheres  are  absolutely  and  relatively  larger  than  those  of 
the  orang  and  chimpanzee :  that  his  frontal  lobes  are  leas  escavated  by 
the  npwanl  protrusion  of  the  roof  of  the  orbits  ;  that  hia  gyri  and  sulci 
are,  as  a  role,  lea  symmetrically  disposed,  and  present  a  peater  irambcr 
of  secondary  plications.  And  it  is  admitted  that,  as  a  rule,  in  man,  lie 
teraporo-ocoipitol  or"eitenial  perpendioalat''fiaanre,  which  is  usually 
so  Btronglv  marked  a  feature  of  the  ape's  brain  is  but  faintly  marked. 
But  it  is  also  clear,  that  none  of  these  difFerenees  constitutes  a  shaip 
demarcation  between  the  man's  and  the  ape's  brain.  In  respect  to  the 
oitemal  perpendicular  flssure  of  Gratiolet,  in  the  hnman  brain,  for 
instance.  Professor  Turner  remarks ;" 

"  In  some  brains  it  appears  simply  as  an  indentation  of  the  margin  ol 
"  the  hemisphere,  but,  in  others,  it  extends  for  some  distance  more  or  less 
"  transversely  outwards.  I  saw  it  m  the  right  hemisphere  of  a  female 
"  brain  pass  moie  than  two  inches  outwards  ;  and  in  another  specimen. 
"  also  the  right  hemisphere,  it  proceeded  for  fonr-tenlhe  of  an  inch  out- 
"  wards,  and  then  extended  downwards,  aa  far  as  the  lower  margin  of  the 
"  outer  smfaee  of  the  hemisphere.  Theimperfectdeflnitionof  this  liasnro 
"  in  (he  majority  of  human  brains,  as  compared  with  its  remarkable  dis- 
"  tioctness  in  the  brain  of  most  Qnadmmiuia,  is  owing  to  the  presence,  in 
"  Ibe  former,  of  certain  superficial,  well  marked,  secondaty  eonvolutiona 
"  which  bridge  It  over  and  connect  the  parietal  with  the  occipital  lobe. 
"  The  closer  the  first  of  these  bridging  gyrl  lies  to  the  longitndinal 
"  Assure,  the  shorter  is  the  external  parieto-ocoipilal  fissure."  (Lap.  12.; 

The  obliteration  of  the  external  perpendicular  fissure  of  Gratiolet, 
therefore,  is  not  a  constant  character  of  the  human  brain.  On  the  other 
band,  its  full  development  is  not  a  constant  character  of  the  highBi 
ape's  brain.  For,  in  the  chimpanzee,  the  more  or  less  extensive  oblitera- 
tion of  the  external  perpendicuhtr  sulcas  by  "  bridging  convolutions,"  ou 
one  side  or  the  olficr,  has  been  noted  over  and  over  again  by  Prot 


"  ' CocvolMtions  Iff  the  Hurpwn  Ceiehinni  TopograrinKally  Consi.lfiaa. 

'ieo,p,  18, 
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BuCestnn,  Mr.  MarBhall,  M.  Brora  aod  Professor  Turner.  At  ths 
candiision  of  a  apeoial  papor  on  thia  sntjeot  the  latter  writes :" 

■'  The  tJiree  speoimeiia  of  the  brain  of  a  chimpanzee  juat  deficrifced, 
"  prove,  that  the  generalisation  which  Gnttiolethasatlempted  to  draw  of 
"  the  complete  sbsenoe  of  the  flrGt  connecting  convolation  and  tlin 
"uoncealment  ofthe  second,  aa  eBBBntiallycharBoteristic  foatures  in  the 
"  brain  of  thia  animal,  is  by  no  means  universally  applicable.  In  only  one 
"  specimen  did  tha  brain,  in  these  particulars,  follow  the  law  which 
"  Gratiolethas  expressed.  As  regards  the  presence  of  the  superior  bridg- 
"  ing  convolution,  X  am  inclined  to  think  that  it  has  existed  in  one  hemi- 
"  sphere,  at  ieaat,  in  a  majority  of  the  brains  of  thia  animal  which  have,  up 
■'  tothis  time,  bten  figured  ordescribed.  The  superficial  position  of  the 
"  second  bridging  convolution  is  evidently  lc«s  frequent,  and  has  as  yet, 
"  I  believe,  only  been  seen  in  the  brain  (A)  recorded  in  this  communis 
"  cation.  The  asymmetrical  arraugement  in  the  ounvolotions  of  the 
'•  two  hemispheres,  which  pruviuus  observers  have  referred  to  in  their 
"  liescciptions  ia  alaowellillastratedin  these  specimens."  (pp.  8,  9.) 

Even  were  the  preaenco  of  the  temporo-oooipital,  or  eslemai  per- 
pendicular, sulcus  a  murk  of  distinction  between  the  higher  apes  and 
man,  the  vaiue  of  auch  a  distinctive  character  would  be  rendered  very 
doubtful  by  the  stmolure  of  the  brain  in  the  Platyrhine  spes.  In  fact 
while  the  tempoio-oceipttal  is  one  of  the  most  constant  of  sulci  in 
the  Calarhiue,  or  Old  World,  apes,  it  ia  never  very  strongly  developed 
in  the  New  World  apes;  it  is  absent  in  the  smaller  Platjrhini ; 
rudimentary  in  Pitkeeia ;"  and  more  or  leas  obliterated  by  bridging 
convolutions  in  AUUs. 

A  character  which  is  thus  variable  within  the  limits  of  a  single  group 
can  have  no  great  taxonomio  value. 

It  IB  further  catabliBhed,  that  the  d^reeofasymmetryof  the  convolu- 
tion of  the  two  sides  in  tlie  humiiu  brain  is  aubjeof  to  much  individual 
Tariation ;  and  that,  in  those  individuEiJs  of  the  Bushmaii  race  who  hare 
been  esamined,  the  gyri  and  anlci  of  the  two  hemispheres  are  consider- 
ably leas  complicated  and  more  symmetrical  than  in  the  European 
br^n,  while,  in  same  individuals  of  the  chimpanzee,  their  complexity 
and  asymmetry  become  notable.  Thia  is  particularly  tlie  case  in  the 
brain  of  a  young  maJa  chimpanzee  figured  by  M.  JBroca.  ('  L'ordre 
des  Primates,'  p.  165,  fig.  II.) 

Again,  as  respects  the  question  of  absolute  size,  it  ia  established  that 
the  difference  between  the  largest  and  the  smallest  hcaitljy  human 
brain  is  greater  than  the  di£»«nce  between  the  smallest  healthy 
human  brain  and  the  largest  chimpanzees  or  Clang's  brain. 

MoreoveTj  there  is  one  circumstance  in  which  the  oiang's  and  chim- 
panzee's brains  resemble  man's,  but  in  which  they  differ  from  the  lower 
apes,  and  that  is  the  prei«iite  of  two  corpora  candicantia — the 
CynumorpKa  having  but  one. 

In  view  of  these  fa«fs  I  do  not  hesitate  in  thia  year  1871,  to  repeat 
and  insist  upon  the  proposition  which  I  enunciated  in  lg<]3." 

"  So  far  as  cerebral  structure  goes,  therefore,  it  is  clear  that  man 


"  Kotus   more  especially  on  the  "  Flower  'On   th«  Anatomy    i 

bridging  convolutions  la  Ilie  Brain  Fithecia  Monachas,'  'Proceedings  i 

of  ths  Chimpanzee,  'Pi™eedings  of  the  Zoological  Society,'  1862. 

Uw    Koyal   Society  of   iidinturgti,'  ''  'Man's  Place  in  Nature,' p.  102 
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■■  rtjffjrs  less  from  the  cLimpnuEfie  ot  the  orang,  than  tlieae  do  bvhq 
"  fioiii  tho  moDkeys,  sod  mat  tlie  difference  between  the  brain  of  tha 
"  cbimpaDiee  nod  otman  is  almost  inaigniflcant,  when  uouiparud  with 
"  that  between  the  chimpanzee  brain  and  thnt  of  a  Leniur." 

Ill  the  paper  to  which  I  hnye  rtferred,  Profesaor  Biachoff  docB  not 
deny  tlie  lecond  part  of  this  etatement,  but  he  first  makes  the  irrelevant 
rcimarli:  that  it  is  not  wonderful  if  the  brains  of  an  oraug  and  a  Lemur 
BIO  very  different ;  and  secondly,  goes  on  to  assert  that,  "  If  we  sucnes- 
-  eively  ooiapare  the  brain  of  a  man  witb  that  of  bh  orang:  the  biain  of 
"  this  with  that  of  a  ohimpanzee  ;  of  this  with  that  of  a  frills,  unii  so 
"on  of  a  ^jioiates,  Sentnopittdctis,  (^rnooepftoiuJi,  Cefcopiifteem,  Mocncus, 
"  CWnis,  (MUQtrin,  Lemur,  Sienops,  flopute,  we  shall  not  meet  with  a 
"greater,  or  even  as  great  a,  break  in  (he  degree  of  development  of  tho 
"  criDvolnlions,  as  we  find  between  tlie  brain  of  a  mau  and  that  of  an 
"  "rang  or  chimpanzee." 

To  which  I  reply,  firstly,  that  whether  this  assertion  be  trae 
or  false,  it  haa  nutbiTjg  wh»teTer  to  do  with  the  proposition  enuni^iuted 
in  'Man's  Plaoe  in  Nature,'  which  refers  riot  to  the  development  of  tha 
convolutions  alone,  but  to  the  stiuctnre  of  the  whole  brain.  It  Frofes»or 
Bisohoffhad  taken  the  tronble  to  refer  to  p.  96  of  the  work  he  criticises, 
iu  Eict,  be  would  have  found  the  following  passage:  "And  it  is  a 
"  remHrkalile  eireomslanoe  that  thoogh,  so  far  as  our  present  knnw- 
"  ledge  extends,  there  is  one  tnio  Btruolural  break  in  tiie  series  of  forma 
"of  Simian  brains,  this  hiatus  does  not  lie  between  mau  and  the 
"  manlike  apes,  but  between  the  lower  end  the  lowest  Simians,  or  in 
"other  words,  between  the  Old  and  Now  World  apes  and  monkeys  and 
"the  Lemurs.  Every  Lemur  whinh  haa  yet  been  examined,  in  fact, 
"  has  its  cerebellum  partially  visible  from  above;  and  ita  posterior  lobe. 
"  with  the  contained  posterior  cornu  and  hippocampus  minor,  wore  or 
"less  rudimentary.  Every  marmoset,  Aiuerioan  monkey,  Old  World 
"  monkey,  baboon,  or  manlike  ape,  on  the  contrary,  has  lis  ecrebellum 
"  entirely  hidden,  posteriorly,  by  the  cerebral  lobes,  and  possesses  a 
"  liuge  posterior  cornU  with  a  weE-developed  hippocampus  minor." 

Thw  statement  was  a  strictly  accurate  account  of  what  was  known 
whan  it  was  made;  and  it  does  not  appear  lo  me  to  be  more  thau 
apparently  weakened  by  the  subsequent  discovery  of  the  relatively 
small  development  of  the  posterior  lobes  in  the  Siaman^  and  in  tha 
Howling  monkey.  Notwithstanding  the  exceptional  brevity  cjf  tlio 
posterior  lobes  in  these  two  species,  no  one  will  pretend  that  their 
brains,  in  the  slightest  degree,  approach  those  of  the  I.emurs.  And 
if,  instead  of  putting  SapuXe  out  of  its  natural  place,  as  Professor 
liischoff  most  unaccountably  does,  we  write  the  series  of  animals 
bo  has  chosen  to  mention  as  follows :  Homo,  PiYJieeus.  TrogioA^im, 
Hylobales,  SemnopUheom,  Cynooepkalm,  Cercopitkeea*,  Macaout,  Cebut, 
CallithriJh  Uapale,  Xemur,  tilennpt,  I  venture  to  reaiSrm  that  the 
great  break  in  this  series  lies  between  Hajude  and  Lemav,  and  that 
tills  breaJt  is  considerably  greater  than  that  between  any  other  two 
terms  of  that  series.  Professor  Bischoff  ignores  the  fact  tlint  Inn^ 
befoie  he  wrote,  Gratiolet  had  Euggesti:d  the  separation  of  the  Lei.iurs 
Irom  the  other  FHrnatet  on  the  very  ground  of  the  difference  in  their 
cerebral  characters  ;  and  that  Professor  Flower  had  made  the  followins; 
uboet^'utions  in  the  course  of  his  description  of  the  brain  of  the  Javaii 
Loris" 
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"  And  it  ia  espenialiy  remaiiabie  that,  in  the  development  of  (ho 
^  poaterioi  lobes,  there  JB  no  approximation  to  the  Lemmiiie,  short 
"  hemiflphered,  bmin,  in  those  monkeyg  which  are  oummonly  supposed 
"  to  approacli  this  family  in  other  respeota,  ria.,  the  lowet  membora  ol 
'■  the  Platythine  group, 

60  Sn  as  tie  atracture  of  the  adult  brain  ia  coooerned,  then,  the  very 
coofliderablo  additions  to  our  knowledge,  which  have  been  made  by  the 
researohes  of  bo  many  investigators,  during  tlie  past  ten  yoata,  folly 
justify  the  etatement  which  1  made  in  1^3,  But  it  has  t>een  aa\ 
that,  adioitting  the  similarity  between  the  edult  brains  at  iiUkU  and  I 
apes,  they  are  nevectiieleBB,  in  reality,  widely  different,  becanso  they  '• 
es:hibit  fundamental  difiorencea  in  the  mode  of  their  development.  No 
one  would  be  more  ready  than  I  to  admit  the  force  of  flits  argument,  if 
euoh  ftindamBntal  differenceB  of  development  really  exist  But  I  diny 
that  thej  do  eiiat.  On  the  contrary,  there  is  a  fundmnental  agre&- 
ment  in  the  deveJi^ment  of  the  brain  in  men  and  apes. 

Gratiolet  originated  the  atatement  that  there  is  a  fundnmeutal 
difference  in  the  developtnent  of  the  bralna  of  apea  and  that  of  man — 
cODsiating  r,\  thia;  tha^  in  the  apes,  the  sulci  which  first  make  their 
appeorancti  are  situated  on  the  posterior  region  of  the  cerebral  hemi- 
Bpherea,  while,  in  the  human  tcetuB,  the  Bulei  first  become  visible  on  the 
mjiital  lobes." 

This  general  statement  is  baaed  upon  two  observationa,  the  one  of  a 
Gibbon  almost  ready  to  be  born,  in  which  the  posterior  gyri  were  "  well 
"developed,"  while  those  of  the  frontal  lobea  were'-  hardly  indicated  "" 
(].  c.  p.  S9),  and  the  other  of  a  human  Itetua  at  the  22nd  or  23nl  week 
of  uterogeatation.  in  which  Qratiolet  notes  that  the  inaula  was  un- 
covered, but  that  noverthelees  "  dea  incianiea  semeut  le  lobe  anterieuf, 
"  une  scisBUje  pen  profonde  indique  la  separation  dn  lobe  occipital,  tree- 


"'  "Chez  tousles  Binges,  les  plis 

Rolando,   and    one   of    the    fronlitl 

"  pi;st^rieurs  se  diveloppent  les  pre- 

"  miers ;     lea    plis     antfrieura     se 

M.   Alii,    in   his    'Notice    eur    les 

"  vertebra  occipitsle  et  la  |>ari«tala 

ti'avaux  anthropol<^iqueB  de  Gratio- 
let  ■  QWa.  de  la  Social  d'Aathi-c 

"sont-elles  relativement  trfa-graudes 

pologie  de  Pari.,'  1868,  page  32.), 

■'  chc!  le  fiEtua.    L'Homme  prSsante 

writes  thus :  "  Gratiolet  a  ea  outre 

"  les  mains  le  cerrean  d'un  fcetis  d( 

"  i  I'^poquo  de  I'apparitloa  des  plis 

"  frontaai,   qui   soot   les  premiers 

"  ptrienr,  et  telleraent  rapprooh^  de 
"  i'arang,  que  des  naturaiistes  tr^ 

"  indiquis  ;  mals  le  develojipenient 

"  g^n^ral  du  lobe  frontal,  envis^fi 

"  saolament     par    rapport    i    sod 

"  anthropoidas.    M.  Hmley,  par  ei- 

"  Tolume.auit  fesmemeslois  qnedans 

"  emple,  n'hraite  pas  sur  ce   point. 

"les  singes:"   Gratiolet.  >M^oire 

"  Eh  bien.  c'est  anr  la  eervean  d'un 

eur  les  phs  e£r£braux  de  rHoouue 

"  fffitus  de  Gibbon  qua  Gratiolet  a 

et    des   Primates,'    p.   39,  Tab.  iv. 

fig.  3. 

"  Giatiolet's  words  are  (1.  c.  p. 

"  iwsju'iin'eiistenipasMoor^ifeyfij 

39)!   "Dans  le  f*tus  dont  il  a'agit 

"  sur  is  U^frwaui.     11  *tait  don.; 

"  bien    auteria*  i  dira    qua,    d."l 

"  bien    diveloppia,    taadis   que    les 

"  plis  dn  lobe  frontnl  sont  i  peine 

"  raiasent  d'a  en  a,  tandis  que  chei 

■'  indiqnes."     The    figure,    however 

"lea   siDges    elles    se    d^Telotpeiit 
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"  iHidiiit,  d'niiieuis  fics  cette  epoqne.    Le  ceate  da  la  surBioe  oerebrole 
"  ent  encore  absDlui:ient  lisse." 

Three  views  of  this  bmin  are  given  in  Plate  II.  figs,  1 ,  2,  3.  of  ttie 
wnrk  tited,  shewing  the  upper,  lateral  and  Inferior  views  of  tbe  henai- 
Bplieiea,  but  not  the  inner  view.  It  ia  worthy  of  note  that  the  figure 
by  no  meims  bears  out  Gralitlet's  description,  inasmuch  aa  tbe  fissure 
(imtcrofcmpotal)  oc  tbe  posterior  half  of  the  fhce  of  the  bcmisphere.  ia 
•BKiTS  marked  than  any  of  those  vaguely  indicated  in  tlie  anterior  half. 
If  tiie  liguro  is  correct  it  in  no  way  justifies  Gratiolet's  conolasion  : 
"  IlyttdonoentcBcescerveaux  rthoseof  [lOallithtiKand  of  a  Gibbon]  et 
"  eel Di  du  fcalns  humain  une  dimrence  fnndamentoJ.  Chez  celui-oi,  long- 
"  temps  avant  qnn  les  plis  temporaui  apparaisaent,  Jes  piis  fronteui 

tiinoe  Gratiolet's  lime,  however,  the  development  of  the  gyri  and 
enlci  of  tbe  brain  has  been  made  the  subject  of  renewed  investigation 
by  Sclimidt,  Biachoff,  Pangch,"  and  mora  narticnlarly  by  Ecker,"  whose 
work  is  not  only  the  latest,  but  by  far  the  most  romplete,  memoir  on 
ttie  subject. 

The  £nal  resnlts  of  their  inqniries  may  be  summed  op  as  follows  ; — 

1.  In  the  human  foetus,  the  aylviao  Hssuia  is  formed  in  the  course  of 
tlie  third  montb  of  uterogestation.  In  this,  and  in  the  fourth  month, 
tlie  cerebral  hemiapheiea  are  smooth  and  rounded  (with  the  exception 
of  tbe  sylvian  depression),  and  they  project  liaekwards  far  beyond  the 
cerebellnm. 

2.  The  sulci,  properly  so  called,  begin  to  appear  in  the  interval 
between  the  end  of  the  fourth  and  the  beginning  of  the  sinth  month  of 
ffotal  life,  bat  Ecber  is  carefal  to  point  out  that,  not  only  the  time,  but 
the  order,  of  t^eir  appearance  is  subject  to  considerable  individual 
variation.  In  no  case,  however,  are  either  the  frontal  or  the  temporal 
sulci  the  earliest. 

The  lirst  which  appears,  in  fact,  lies  on  the  inner  face  of  tbe  bemi- 
aphere  (whenco  doubtless  Gratiolet,  who  lioes  not  seem  to  have  examined 
that  face  in  his  fratus,  overlooked  it),  and  is  either  the  internal  pelpen- 
dicular  (occipito-parietal).  or  the  caii'arine  sulcus,  these  two  heitu;  close 
together  and  eventually  running  into  one  another.  Aa  a  rule  the 
oocipito-parietal  is  the  earlier  of  the  two. 

3.  At  the  latter  part  of  this  period,  another  sulcus,  the  "  posterio, 
parietal,"  or  "  Fissure  of  Rolando  "  is  developed,  and  it  ia  followed,  in 
the  course  of  the  sisth  month,  by  the  other  m-inoipal  sulci  of  ihe 
fj-onta),  parietal,  tempoial  and  occipital  lobes.  There  is,  however,  na 
clear  evidence  that  one  of  these  constantly  appears  before  the  otlier 
and  it  is  remarkable  that,  in  the  brain  at  the  period  described  and 
figured  by  Ecker  (I.  o.  p.  212-13,  Taf.  D.  figs.  1,  2,  3,  4),  tbe  antero- 
temporal  sulcus  (tci^iite 'pardSile)  so  cbaraoteristio  of  the  ape's  brain, 
IS  as  well,  if  not  better  developed  than  (he  fissure  of  Kolando,  and  ia 
much  mote  marked  than  tbe  proper  frontal  sulci. 

Taking  the  facts  as  they  now  stand,  it  appears  to  me  thn!  the  order 
of  the  appearance  of  the  sulci  and  gyri  in  the  ftetai  human  brain  is  in 
perfect  barmcny  with  the  general  doctrine  of  evolution,  and  with  the 

'  '  ZsT  Eatwickelnngs  Geschichte 

Furchen   nnd    Winlungcn   der 

uroEsnirii-iiemisf._areu       am      drOjsiiira-Hemispharea    im    Fcetiu 

:hen  nnd  der  Affen.'    'Archiv      des  Menachen.'  '  Archiv  filr  Antbro- 

itr.ropolojrif,'  iii.,  1RS8.  Hnipc,'  Hi.,  1888. 
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view  Uiftt  man  Iibs  been  evolved  from  Eome  ape- like  form  ;  tLougli  there 
Can  be  do  doubt  that  that  form  wus,  in  man;  lespects,  diffiuctit  fiom 
buy  laembei  of  the  FrimaUt  now  living. 

Von  Baer  tanght  us,  half  a  century  ago,  that,  in  the  course  of  theil 
devolopment,  alfisd  animals  put  on,  at  first,  the  characters  of  the  greater 
groapa  to  which  they  belong,  and,  by  degroea,  DBaumetboaB  which  restrict 
them  miain  the  limits  of  their  family,  genus,  and  epeciea ;  and  he 
proved,  at  the  same  time,  that  no  devebpinentai  stage  of  a  higher 
animal  is  precisely  simiiar  b>  the  adult  condition  of  aoy  lower  animal. 
It  ia  qiiil«  correct  to  say  that  a  frog  poasea  through  the  tondition  of  a 
fish,  iaaamuch  as  at  one  period  of  its  life  the  tadpole  haa  all  the  cha- 
racters of  a  fish,  and,  if  it  went  no  further,  would  have  to  be  srouped 
anioDg  fishes.  But  it  ii9  equally  true  that  a  tadpole  is  very  different 
irom  any  known  fiEb. 

In  like  manner,  the  bruin  of  a  hUTnac  ftelus,  at  the  fifth  month,  may 
correctly  be  said  to  be,  not  only  the  bmin  of  an  ape,  but  that  ol"  an 
Arotopltheoine  or  marmoaet-like  ape;  for  ita  hemisphores,  with  their 
great  posterior  lobster,  and  with  no  sulci  bat  the  sylvian  and  the 
(^Icarine,  present  Uie  charaoteriatica  found  only  in  the  group  of  the 
Arctopiliecine  Prtmaiae.  But  it  is  equally  true,  aa  Gmtiolet  remarks, 
tliat,]n  its  widely  open  sylvian  fiasure,  it  differs  from  the  bisia  of  any 
actuid  marmoset.  No  doubt  it  would  be  much  more  similar  to  the  brain 
of  an  adviinccd  fcetus  of  a  mainioset.  But  we  know  nothing  whatever 
of  the  development  of  the  brain  in  the  marmosets.    In  the  Platyrhini 

K>per,  tlie  only  observation  with  which  I  am  acquainted  ia  due  to 
nech,  who  found  in  the  brain  of  a  fcetal  Cebua  Apetla,  in  addition  to 
the  sylvian  fissure  aad  the  deep  calcarine  flBaure,  only  a  very  shallow 
atitoratemporjJ  fissure  (eciesiireparnHtte  of  Graliolet.) 

Now  this  fact,  taken  together  with  the  circumstance  that  the  antero- 
temporal  sulcus  is  present  in  suoh  Platyrhini  as  the  Saimiri,  which 
present  mere  traces  of  sulci  on  the  anterior  half  of  the  estotior  of  the 
cerebral  hemispheres,  or  none  at  all,  undoubtedly,  so  far  as  it  goes, 
affords  fair  evidence  in  favour  of  Gratiolet's  hypothesis,  that  the 
posterior  sulci  appear  before  the  ant«rLor,  ia  the  brains  of  the 
FUityrhini.  But,  it  by  no  means  follows,  that  lie  rule  whidh  may  hold 
good  for  the  Pwiythijii  extends  to  the  Gatarhini.  We  have  no  in- 
formation whatever  respecting  the  development  of  the  brain  in  the 
Cynnmor^ia;  and,  as  r^ards  the  AnihTopmaorpha,  noUiing  but  the 
aceouat  of  the  brain  of  Uie  Gibbon,  near  birth,  already  referred  to. 
At  the  present  moment,  there  is  not  a  shadow  of  evidence  to  shew 
that  the  sulci  of  a  chimpanzee's,  or  orang's,  br^n  do  not  appear  in  the 
same  order  as  a  man's. 

Gratiolet  opens  his  preface  with  the  aphorism.  "  II  est  dangereitx 
"dans  les  Bciences  de  conclure  Irop  vite."  I  fear  he  must  have  for- 
gotten this  sound  masim  by  the  time  he  had  reached  the  discussion  of 
tha  differences  between  men  and  apes,  in  the  body  of  Ids  work.  Nc 
doubt,  the  exeelleril  author  of  one  of  the  most  remarkable  contributions 
to  the  just  understanding  of  the  mammalian  brain  which  has  ever  been 
made,  would  have  been  the  first  to  admit  the  insufScienoy  of  his  data 
had  he  lived  to  profit  by  the  advance  of  inquiry.  The  mistortnne  is 
ihat  Ma  ooncluaiona  have  been  employed  by  persons  incompetent  to 
appreciate  their  foundation,  as  arguments  in  favour  of  obscurantism." 

winiime  et  I'oriBin*    de  I'HoKmB 
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Bui  it  ia  important  to  remark  that,  whether  Gratioldt  was  right  or 
wrong  in  Lis  hypothesis  respecting  the  relative  order  of  appeaiaoRO  of 
the  lempoial  aud  frontal  suloi,  the  fact  retmabs ;  that,  before  eithor 
tumporul  or  frontal  sulci,  appear,  the  fcetal  brain  of  man  presenla 
chamcterB  which  ore  found  only  in  the  lowest  group  of  the  Pnmatei 
(leaving  out  the  I-emurs) ;  a.od  that  this  ia  exactly  what  we  should 
eipeet  to  be  the  case,  if  Dian  has  resulted  {rom  the  gradual  modificH- 
tion  of  the  Sams  form  at  that  from  which  the  other  FrimaUi  hava 
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CHAPTER  vrn. 

r^iKOiPLKS  OF  Sbxcal  Sblectioh. 

nal  characters — Sem 
if  males— Polygamy— The  m 
seinal  Belection— Eagerness  of  the  male— Vaiiahility  of  toe  maie— 
Choice  exerted  by  the  female — Seiaal  wmpared  with  uatnra)  selection 
— InheritaDce,  at  corresponding  periods  of  life,  at  corresponding  seasoni 
of  the  yeai',  and  as  limited  by  ses — Relations  between  the  several  forms 
of  inheritance-— Causes  why  one  £ex  and  the  young  are  not  modified 
through  sexual  selection — Supplement  on  the  proportional  numbers  oi 
the  two  seies  throughout  the  animal  kingdom — The  proportion  of  the 

■With  animals  which  have  their  sesea  separated,  the  males 
necessarO  J  differ  from  the  females  in  their  oi^ns  of  reproduction ; 
and  these  are  the  primary  sesual  characters.  But  the  sexes 
often  differ  in  what  Hunter  has  called  secondary  sesnal  cliarac- 
tors,  which  are  not  directly  connected  irith  the  act  of  reproduc- 
tion ;  for  instance,  the  male  possesses  certain  organs  of  sense'  or 
locomotion,  of  which  the  female  m  quite  destitute,  or' has  them 
more  highly-developed,  in  order  that  he  may  readily  find  or 
reach  her ;  or  again  the  male  has  special  organs  of  ptehenMon  for 
holding  her  seciuely.  These  latter  organs,  of  infinitely  diTersified 
kinds,  graduate  into  those  which  are  commonly  ranked  aa 
primary,  and  in  some  cases  can  hardly  he  distinguished  from 
thom ;  we  see  instances  of  this  in  the  complex  appendages  at  thu 
apex  of  the  ahdomen  in  male  insects.  Unless  indeed  we  confine 
the  term  "primajy"  to  tie  reproductive  glands,  it  is  scarcely 
possible  to  decide  which  ought  to  be  called  primary  and  whion 
secondary. 

The  female  often  differs  from  the  male  in  having  organs  for  the 
nourishment  or  protection  of  hei  young,  such  as  the  mupmarj 


yGooc^le 


2g3  Tile  Descent  of  Man.  PAat  H 

glands  of  mammals,  and  the  abdominal  sacks  of  the  marsupials. 
In  some  few  cases  also  the  male  possesses  similar  organs,  which 
are  wanting  in  the  female,  such  as  the  receptacles  for  the 
ova  in  certaia  male  fishes,  and  those  temporarily  developed,  in 
certain  male  frc^.  The  females  of  most  bees  are  provided  with 
a  special  apparatus  for  collecting  and  caiTjing  pollen,  and  theb 
ovipositor  is  modified  into  a  sting  for  tlie  defence  of  the  larvie 
and  the  community.  Many  similar  cases  could  be  given,  hut 
thoy  do  not  here  coocern  us.  There  are,  however,  other  sexual 
differences  C[uite  Tmconnected  with  the  primary  reproductive 
organs,  and  it  with  is  these  that  we  are  more  especially  concerned 
— such  as  the  greater  size,  strength,  and  pugnacity  of  the  male, 
his  weapons  of  offence  or  means  of  defence  against  rivals,  his 
gau(ly  colouring  and  various  ornaments,  his  power  of  song,  and 
other  such  characters. 

Besides  the  primary  and  secondary  sexual  differences,  such  aa 
the  foregoing,  the  males  and  females  of  some  animals  differ  in 
structures  related  to  different  habits  of  life,  and  not  at  all,  or  . 
only  indirectly,  to  the  reproductjve  functions.  Thus  the  females 
of  certain  flies  (Culicidte  and  Tabanidie)  are  blood-suckers, 
whilst  the  males,  Uving  on  flowers,  have  mouths  destitute  of 
mandibles.'  The  males  of  certain  mollis  and  of  some  crustaceans 
((..;/.  Tanais)  have  imperfect,  closed  months,  and  cannot  feed. 
The  complemental  males  of  certain  Cirripedes  live  like  epiphytic 
plants  either  on  the  female  or  the  hermaphrodite  form,  and  are 
destitute  of  a  mouth  and  of  prehensile  limbs.  In  these  cases  it  ia 
the  male  which  has  been  modified,  and  has  lost  certain  important 
o^^ns,  which  the  fcmalea  possess.  In  other  cases  it  is  the  female 
which  has  lost  such  parts ;  for  instance,  the  female  glow-worm  ia 
destitute  of  wings,  as  also  are  many  female  moths,  some  of  which 
never  leave  theii  cocoons.  Many  female  parasitic  crustaceans 
have  lost  their  natatory  legs.  In  some  weevil-beetles  (Curcu- 
lioiiidce)  there  is  a  great  difference  between  the  male  and  female 
in  the  length  of  the  rostrum  or  snout ; "  but  the  meaning  of  thia 
and  of  many  analogous  differences,  is  not  at  all  understood. 
Difierences  of  strncture  between  the  two  sexes  in  relation  to 
different  habits  of  life  are  generally  confined  to  the  lower 
animals;  but  with  some  few  birds  the  beak  of  the  male  differs 
from  that  of  the  female.  In  the  Huia  of  New  Zealand  the 
difference  is  wonderfully  great,  and  we  hear  from  Dr.  Bullcr 

'  Westwood,    'Modorn   Class,    of  "  Kirby  and    Spence,  '  lutiod no- 
Insects,'  vol.  ii.  1840,  p.  S4I.     For  tion  In  Enlomulsgy,'  ToL  iii.  IB^e 
the   i^tatemeot   about  Tanais,  men-  p.  »0e. 
lioned  below,  I  am  indebt«i  in  Fjiti  '  '  Birds  of  .\eitr  Zealocd,'  I S7J 
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that  the  male  ases  his  strong  beak  in  cliiselling  the  larva  of 
■nseofe  out  of  decayed  wood,  whilst  the  female  probes  the  softei 
paita  ■(rftli  her  iar  longer,  much  cinved  and  pliant  boak ;  and 
thus  thfiy  njutually  aid  each  other.  In  most  cases,  differences  of 
structure  between  the  eesas  are  more  or  less  directly  connected 
with  the  propagation  of  the  epecies ;  thus  tt  female,  which  has  to 
nourish  a  multitude  of  ova,  requires  more  food  than  the  male, 
and  consequently  requires  ejiecial  means  forpioouring  it.  A  male 
animal,  which  lives  for  a  very  short  time,  might  los«  its  oi^uB 
for  procuring  food  through  disuse,  without  detriment ;  but  he 
would  retain  his  locomotive  organs  in  a  perfect  state,  so  that 
ho  might  reach  the  female.  The  female,  on  the  other  hand, 
might  safely  loea  her  oj^ans  for  flying,  swimming,  or  walking, 
if  she  gradually  acquired  habits  which,  rendered  such  powers 
useless. 

CWe  are,  however,  here  concerned  only  with  sexual  selection. 
This  depends  on  the  advantage  which  certain  individuals  have 
over  others  of  the  same  scs  and  species  solely  in  respect  of 
reproduction^  When,  as  in-the  cases  above  mentioned,  the  two 
sesea  differ  in  structure  in  relation  to  different  habits  of  life, 
they  have  no  doubt  been  modified  through  natural  selection,  and 
by  inheritance  limited  to  one  and  the  game  sex.  So  again  tho 
primary  sexual  organs,  and  those  fornourisbingor  protecting  the 
young,  come  under  the  same  influence ;  for  those  individuals  which 
generated  or  nourished  their  offspring  best,  would  leave,  ojsteris 
•paribus,  the  greatest  number  to  inherit  their  superiority ;  whilst 
those  which  generated  or  nourished  theii  offspring  badly,  would 
kave  but  few  to  inherit  their  weaker  powers.  As  the  majobas  to 
find  the  female,  he  requires  organs  of  sense  and  locomotion,  -ut 
if  these  organs  are  necessary  for  the  other  purposes  of  life,  m  in 
generally  the  case,  they  will  have  been  developed  through 
natural  selection,  "When  the  male  has  found  the  female,  he 
sometimes  absolutely  requires  prehensile  organs  to  hold  her; 
thus  Dr.  Wallace  informs  me  that  the  males  of  certain  moths 
cannot  unite  with  the  females  if  their  tarsi  or  feet  are  broken. 
The  males  of  many  oceanic  crustaceans,  when  adult,  have  their 
legs  and  anfennsJ  modified  in  an  extraordinary  manner  for  the 
prehension  of  the  female ;  bonce  we  may  suspect  that  it  is  be- 
cause these,  animals  are  washed  about  by  the  waves  of  the 
open  sea,  that  they  require  these  organs  in  order  to  propagate 
their  kind,  and  if  so,  their  development  has  been  the  result  of 
ordinary  or  natittal  selection.  Some  animals  extremely  low  in 
Ibe  scale  have  been  modified  for  this  same  purpose;  tiius  the 
males  of  certain  parasitic  worms,  when  fully  grown,  have  the 
lower  saIfao^  of  the  terminal  part  of  tlieir  bodies  roughened 
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like  a  rasp,  and  with  thie  they  coil  round  and  permanently  hold 

When  the  two  seses  follow  esactiy  the  same  nabite  of  life,  and 
the  male  has  the  sensory  or  locomotive  oi^ans  more  higiily 
developed  than  those  of  the  female,  it  may  he  that  the  perfeetiun 
of  these  is  indispensable  to  the  male  for  finding  the  female ;  but 
in  the  vast  majority  of  eases,  they  serve  only  to  give  one  laalo 
an  advantage  over  another,  for  with  sufficient  time,  the  less  well- 
endowed  males  would  succeed  in  pairing  with  the  females ;  and 
judging  from  the  stracture  of  the  femak,  they  would  be  in  all 
other  respects  equally  well  adapted  for  their  ordinary  habits  of 
life.  Since  in  such  cases  the  males  have  acquired  their  present 
structure,  not  from  being  better  fitted  to  survive  in  the  struggle 
for  esistenoe,  but  from  having  gained  an  advant^e  over  other 
males,  and  from  having  transmitted  this  advantage  to  their  male 
offspring  alone,  sexual  selection  must  here  have  come  into  octioii. 
It  was  the  importance  of  this  distinction  which  led  me  to 
designate  tiis  fiinn  of  selection  as  SeiuaJ  Selection.  So  again, 
if  the  chief  service  rendered  to  the  male  by  his  prehensile  organs 
is  to  prevent  the  escape  of  the  female  before  the  arrival  of  other 
males,  or  when  assaulted  by  them,  these  organs  will  have  been 
perfected  through  semal  selection,  that  is  by  the  advantage 
acquired  by  certain  individuals  over  their  rivals.  But  in  most 
eases  of  this  kind  it  is  impossible  to  distinguish  between  the 
effects  of  natural  and  sesual  seleetaon.  Whole  chapters  could 
be  filled  with  details  on  the  differences  between  the  kcics  in  their 
sensory,  locomotive,  and  prehensile  organs.  As,  however,  these 
structures  are  not  more  interesting  than  others  adapted  for  the 
ordinary  purposes  of  life  I  shall  pass  them  over  almost  entirely, 
giving  only  a  few  instances  under  each  class. 

There  are  many  other  structures  and  instincts  which  must 
have  been  developed  through  sesual  selection —such  as  the 
weapons  of  offence  and  the  means  of  defence  of  the  males  for 
fighting  with  and  driving  away  their  rivals— their  courage  and 
pugnacity— their  various  ornaments — their  contrivances  for  pro- 


could     not    have    been     develo; 


8VUB  ScJeatifiqae,'  Feb,  1,  1873, 

65)  B3  one  fatal  to  the  belief  m  through  tha  cnoice  ot   tne  lemaiel 

lal    selection,   inasmmh    a*    lie  Had  I  not  met  with  this  remark,  I 

poses   that  I   attribute  all  llie  should  not  have  thonght  it  poaeible 

:rence»    between    the    saies    to  for  any  one  to  have  read  this  chapMr 

isl  selection.    This  distinguished  and  to  have  imagined  that  I  main, 

iralist,  therefore,  like  so  many  tain  that  the  choice  of  the  female 

tr  Prenohmen,  has  not  taken  the  had  anything  to  do  with  the  develop. 

ible  Lo  understand  even  the  first  mont  of  the  prehensile  organs  In  the 
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ducii^  vocal  or  instrnmenlal  muBic— and  their  glands  for 
emitting  odours,  moat  of  these  !att«r  structnres  serving  only  to 
allure  or  excito  the  female.  It  is  clear  that  these  characters  are 
the  reenlt  of  sexual  and  not  of  ordinary  selection,  since  ■anarmed, 
unomamented,  or  unattractive  males  would  succeed  equally  well 
in  the  battle  fox  life  and  in  leaving  a  numerous  progeny,  but  for 
the  presence  of  better  endowed  males.  We  may  infer  that  this 
would  be  the  case,  because  the  females,  wijicb  are  unarmed  and 
miomamented,  are  able  to  survive  and  procreate  llieir  kind. 
Secondary  sesual  characters  of  the  kind  just  referred  to,  will  bo 
fully  discussed  in  the  following  chapters,  as  being  in  many 
respects  interesting,  but  especially  as  depending  on  the  will, 
choice,  and  rivalry  01'  the  individuals  ol  either  sex.  When  we 
behold  two  males  fighting  for  the  possession  of  the  female,  or 
several  male  birds  displaying  their  gorgeous  plumage,  and  per- 
ibrming  strange  antics  before  an  assembled  body  of  females,  wa 
cannot  doubt  that,  though  led  by  instinct,  they  know  what  they 
are  about,  and  consciously  exert  their  mental  and  bodily  powers. 

Just  ts  man  can  improve  the  breed  of  his  game-cocks  by  the 
selection  of  those  birds  which  are  victorious  in  the  cockpit,  so  it 
appears  that  the  strongest  and  moat  vigorous  males,  or  those 
provided  with  the  best  weapons,  have  prevailed  under  nature, 
and  have  led  to  the  improvement  of  the  natural  breed  or  gpedes. 
A  slight  degree  of  variability  leading  to  some  advantage,  how- 
ever slight,  in  reiterated  deadly  contests  would  aufflce  for  the 
work  of  sesual  selection;  and  it  is  certain  that  secondary  sexuaJ 
oharactera  are  eminently  variable.  Just  as  man  can  give  beauty, 
accoi'ding  to  his  atandajd  of  taste,  to  his  male  poultry,  or  more 
strictly  can  modify  the  beauty  originally  acquired  by  the  parent 
species,  can  give  to  the  Sebright  banta,m  a  new  and  elegant 
plumage,  an  erect  and  peculiar  carriage— so  it  appears  that 
female  birds  in  a  state  of  nature,  have  by  a  long  selection  of  the 
more  attractive  males,  added  fo  their  beauty  or  other  attractive 
qualities.  No  doubt  this  implies  powers  of  discrimiuatiou  and 
taste  on  the  part  of  the  female  which  will  at  first  appear 
extremely  improbable;  but  by  the  facts  to  be  adduced  here- 
after, I  hope  te  be  able  to  shew  Oiat  the  females  actually 
have  these  powers.  When,  however,  it  is  said  that  the  lower 
animals  have  a  sense  of  beauty,  it  must  not  be  supposed  that 
Buch  sense  is  comparable  with  that  of  a  cultivated  man,  with  hw 
multiform  and  complex  associated  ide^.  A  more  jiist  eom- 
porison  would  be  between  the  taste  for  the  beautiful  in  animala, 
and  that  in  the  lowest  savages,  who  admire  and  deck  theinselvas 
with  any  brilUant,  gbttering,  or  curious  object. 

I'rom  our  ignorance  on  several  points,  the  precise  manner  in 
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which,  sexual  selection  acts  is  somowbat  tuicertain.  Neverthe- 
less if  those  naturalists  who  already  helieve  in  the  mntability  of 
species,  will  read  the  following  chapters,  thoy  will,  I  think,  agree 
with  me,  that  sexual  selection  has  plajed  an  important  part  in 
the  history  of  the  organic  world.  It  is  certain  that  amongst 
almost  all  animals  there  is  a  struggle  between  the  males  for  the 
possession  of  the  female.  This  fact  is  so  notorious  that  it  would 
be  Kuperfinons  io  give  instances.  Hence  the  females  have  the 
opportunity  of  selecting  one  out  of  several  males,  on  the  suppo- 
sition that  their  mental  capacity  suffices  for  the  exertion  of  ii 
choice.  In  many  cases  special  circumstanees  tend  to  make  the 
struggle  between  the  males  particularly  severe.  Thus  the  males 
of  our  migratory  birds  generally  arrive  at  their  places  of  breeding 
before  the  females,  so  that  many  males  are  ready  to  contend  for 
each  female.  I  am  informed  iQ"  Mr.  Jenner  Weir,  that  tte  bird- 
catchera  assert  that  this  is  invariably  the  case  with  the  nightin- 
gale and  blackcap,  and  with  respect  to  the  latter  he  can  himsulf 
confirm  the  statements 

Mr.  Swajsland  of  Brighton  has  been  in  the  habit,  during  the 
last  forty  years,  of  catching  our  migratory  birds  on  their  first 
arrival,  and  he  has  never  known  the  females  of  any  species  to 
arrive  before  their  males.  During  one  spring  he  shot  thirty-nine 
males  of  Bay's  wagtail  {Budytes  Sail)  before  he  saw  a  single 
female.  Mr.  Gould  has  ascertained  by  the  dissection  of  those 
snipes  which  arrive  the  first  in  this  country,  that  the  males  come 
before  the  females.  And  the  like  holds  good  with  most  of  tlio 
migratory  birds  of  the  United  States."  The  majority  of  the  male 
salmon  in  onr  rivers,  on  coming  up  from  the  sea,  are  ready  to 
breed  before  the  females.  So  it  appears  to  be  with  frogs  and 
toads.  Throughout  the  great  class  of  insects  the  males  almost 
always  are  the  lirst  to  emerge  from  the  pupal  state,  so  that  they 
generally  abound  for  a  time  before  any  females  can  be  seen," 
The  cause  of  this  difference  between  the  males  and  females  ia 
their  periods  of  arrival  and  maturity  is  eufflciently  obvious. 
Those  males  which  annually  first  migrated  into  any  eoantry,  or 
which  in  the  spring  were  first  ready  to  breed,  or  were  the  most 
eager,  would  leave  the  largest  number  of  offspring ;  and  tliese 

'  J.  A- Allen,  oa  the  'Mammal*  mdite  plants  are  dichogamons ;  that 

and  WiatfT  Birds  of  Florid^,'  Boll,  is,  their  male  aad  f«nials  oi^hus  ave 

«.*mp.  Zoology,  Hairard  College,  p.  not  ready  at  the  same  time,  bo  ths: 

268.  they  oaaflot  be  nelf-fertilifed.     Now 

•  Even  with  thnss  plants  in  which  in  such   flowers,  the   pollen   is   :r, 

the   terns  are   ssparate,    the    male  general  matured  before  the  stigma, 

flowers  are  generally   mature   be-  thongh  there  are  eiceptional  ttises 

fore   the  temale.      An  first   Ehen>a  in   wlilch    the    female   organs  are 

bj  C.  K.  Spreagel,  many  hermaph-  befiirehBDd. 
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wcjuld  tend  to  inherit  simiJar  instincts  acd  constitutions.  It 
must  lie  borne  in  mind  that  it  would  have  been  impossible  to 
change  very  materially  the  time  of  eeiuft!  maturity  in  the 
temales,  without  at  the  same  time  interfering  with  the  period  of 
the  production  of  the  youDg— a  period  which  must  be  determined 
bj  the  seasons  of  the  year.  On  the  whole  there  can  be  no  doubt 
that  with  almost  all  animals,  in  which  the  seses  ore  separate, 
there  is  a  eonslanl3y  recurrent  stru^le  between  the  males  for 
the  possession  of  the  females. 

Our  difficulty  in  regard  to  Bosual  selection  lies  in  undeiatand- 
ing  how  it  is  that  the  males  which  conquer  other  males,  or  thos9 
which  prove  the  most  attractiyo  to  the  females,  leave  a  greater 
nnrabar  of  offspring  to  inherit  their  superiority  than  their 
beaten  and  leas  attractive  rivals.  Unless  this  result  does  follow, 
the  characters  which  give  to  certain  males  an  advantage  over 
others,  could  not  be  perfected  and  augmented  through  serual 
selection.  When  the  sexes  esist  in  eiaetly  equal  numbers,  the 
worst-endowed  males  will  (except  where  polygamy  prevails), 
ultimately  find  females,  and  leave  as  many  offepring,  as  well 
fitted  for  their  general  habits  of  life,  as  the  best-endowed  males. 
Prom  various  fects  and  considerations,  I  formerly  inferred  that 
with  most  animals,  in  which  secondary  sesna!  characters  are 
well  deTolox>ed,  the  males  considerably  exceeded  the  females  in 
number;  but  this  is  not  by  any  means  always  true.  If  the 
males  were  to  the  females  as  two  to  one,  or  as  three  to  two,  or 
oven  in  a  somewhat  lower  ratio,  the  whole  affair  would  be 
simple ;  for  the  better-armed  or  more  attractive  males  would 
leave  the  lai^st  number  of  offspring.  But  after  investigating, 
as  far  as  possible,  the  numerical  proportion  of  the  seses,  I  do  not 
believe  that  any  great  inequality  iu  number  commonly  exists. 
In  most  cases  sexual  selection  appears  to  have  been  effective  in 
the  following  manner. 

Let  us  take  any  species,  a  bird  for  instance,  and  divide  the 
females  inhabiting  a  district  into  two  equal  bodies,  the  one 
consisting  of  the  more  vigorous  and  better-nourished  individuals, 
and  the  other  of  the  less  vigorous  and  healthy.  The  former, 
there  can  be  httJe  doubt,  would  be  ready  to  breed  in  the  spring 
before  the  others;  and  this  is  the  opinion  of  Mr,  Jenner  Weir, 
who  has  carefully  attended  to  the  habits  of  birds  during  many 
years.  (|rhere  can  also  he  no  doubt  that  the  most  vigorous, 
best-nourished  and  earliest  breeders  would  on  an  average 
succeed  in  rearing  the  largest  number  of  fine  offspring.'  The 
males,  a^  we  have  seen,  are  generally  ready  to  breed  before  the 

'  Heie  is  eicelleat  eyidenee  on  an  'eiperienced  oinithologiBt.  Mr. 
tlu  character  of  the  oflfepring  ft-  ■    .     ■"  
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femalos ;  the  strongest,  and  with  Home  species  the  Lest  armed  o( 
lie  males,  drive  away  tlie  weaker ;  and  the  former  would  then 
unite  with  the  more  Yigorous  and  better-nourished  females,  he- 
caiose  they  are  the  first  to  breed."  Such  yigorous  pairs  would 
Burely  rear  a  larger  niuaber  of  ofepring^tlian  the  retarded 
females,  which,  would  be  compelled  to  unite  with  the  conqiiered 
and  less  powerful  males,  supposing  the  sexes  to  be  numerically 
equal ;  and  this  is  all  that  is  wanted  to  add,  in  the  course  of 
BuccessiTO  generations,  to  the  size,  strength  and  courage  of  the 
males,  or  to  improve  their  weapons.*^ 

But  in  very  many  cases  the  males  ■which  conquer  their  rivals, 
do  not  obtain  possession  of  the  femalea,  independeatly  of  the 
choice  of  the  latter.  The  courtship  of  animals  is  by  no  means 
80  simple  and  short  an  affeir  as  might  be  thought.  The 
females  are  most  escit«d  by,  or  prefer  pairing  with,  the  more 
ornamented  males,  or  those  which  are  the  best  songsters,  or  play 
the  best  antics;  but  it  is  obviously  probable  that  they  would 
at  the  same  time  prefer  the  more  vigorous  and  lively  males,  and 
this  has  in  some  cases  been  confirmed  by  actual  observaticm.' 
Thus  the  more  vigorous  femalea,  which  are  the  first  to  breed,  will 
have  the  choice  of  many  males ;  and  though  they  may  not  always 
select  the  strongest  or  best  armed,  they  will  select  those  which 
are  vigorous  and  well  armed,  and  in  other  respects  the  most  at- 
tractive. Both  seses,  therefore,  of  such  early  pairs  would  as  above 
explained,  have  an  advantage  over  others  ia  rearing  ofEspriug ;  and 
this  apparently  has  sufficed  during  a  long  course  of  generations 
to  add  not  only  to  the  strength  and  fighting  powere  of  the  males, 
but  likewise  to  their  various  ornaments  or  other  attractions. 

In  the  converse  and  much  rarer  case  of  the  males  selecting 
particular  females,  it  is  plain  that  those  which  were  the  most 
vigorous  and  had  conquered  others,  would  have  the  freest 
choice ;  and  it  is  almost  certain  that  they  would  select  vigorous 
us  well  as  attractive  females.    Such  pairs  would  have  an  advaa- 
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tagii  in  tearing  offspring,  more  especially  if  the  male  had  tUa 
I  power  to  defend  the  female  during  the  pairing-season  ae  occurs 
with  some  of  the  higher  animals,  or  aided  her  in  providing  for 
the  jotiLng.  The  same  principles  would  applj  if  each  ses  pre- 
ferred and  selected  certain  individuaJs  of  the  opposite  ses; 
supposing  taat  they  Belected  not  only  the  more  attractive,  but 
likewiBe  the  mote  vigorous  individuals, 

Numerical  Proportion  cf  the  Two  Sexes.— 1  have  remarked  that 
Kexual  selection  would  be  a  simple  affair  if  the  males  were  con- 
siderably more  numerous  than  tie  females.  Hence  I  was  led  to 
investigate,  as  far  as  I  could,  the  proportions  between  the  two 
seies  of  as  many  animals  as  possible;  but  the  materials  are 
Bcanty.  I  will  here  give  only  a  brief  abstract  of  the  results, 
retaining  the  details  for  a  supplementary  discussion,  so  as  not 
to  interfere  with  the  course  of  my  argument.  Domesticated 
animals  alone  afford  the  means  of  aacerbiining  the  propor- 
tional numbers  at  birth;  but  no  records  have  been  specially' 
kept  fot  this  purpose.  By  indirect  means,  however,  I  have 
collected  a  considerable  body  of  statistics,  from  which  it  appears 
that  with  most  of  our  domestic  animals  the  sexes  are  nearly 
equal  at  birth.  Thus  25,560  births  of  race-horses  have  been 
recorded  during  twenty-one  years,  and  the  male  births  were 
to  the  female  bhrths  as  99-7  to  100.  In  greyhounds  the  in- 
equaUty  is  greater  than  with  any  other  animal,  for  out  of  6878 
births  during  twelve  years,  the  male  births  were  to  the  female 
as  llO-l  to  100.  It  is,  however,  in.  some  degree  doubtfnl 
whether  it  is  safe  to  infer  that  the  proportion  would  be  the  same 
under  natural  conditions  as  under  domestication ;  for  slight  and 
unknown  differences  in  the  conditions  affect  the  proportion  of 
the  sexes.  Thus  with  mankind,  the  male  births  in  Er^land 
are  as  104'5,  in  Russia  as  108'9,  and  with  the  Jews  of  Livonia  as 
120,  to  100  female  births.  But  I  shall  recur  to  this  curious  point 
of  the  eicess  of  male  births  in  the  supplement  to  this  chapter.  At 
the  Cape  of  Good  Hope,  however,  male  children  of  European 
extraction  have  been  bom  during  several  years  in  the  proportion 
of  between  90  and  99  to  100  female  children. 

For  our  present  purpose  we  are  concerned  with  the  proportion 
of  the  sexes,  not  only  at  birth,  but  also  at  maturity,  and  this 
adds  another  element  of  doubt;  fur  it  is  a  well-ascertained  fact 
that  with  man  the  number  of  males  dying  before  or  during  birth, 
and  during  the  first  few  years  of  infancy,  is  considerably  larger 
than  that  of  females.  80  it  almost  certainly  is  with  male  lambs, 
and  probably  with  someother  animals.  The  males  of  some  species 
kill  one  another  by  fighttn; ;  or  they  drive  one  another  aboul 
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antil  tkof  become  greatly  emaciated.  The?  mufit  ^!so  bo  often 
exposed  to  various  dangers,  whilst  wanderii^  about  in  eager 
search  for  the  females.  In  many  kinds  of  fish  the  males  are 
much  smaller  than  the  females,  and  tbej  are  beUeved  often  to  be 
devonred  by  the  latter,  or  by  other  fishes.  The  females  of 
some  birds  appear  to  die  earlier  than  the  males ;  thej  arc 
also  Uftble  to  be  destroyed  on  their  nests,  or  whilst  in  charge 
of  their  young.  With  insects  tho  female  larvffi  are  often  latter 
than  those  of  the  males,  and  would  consequently  be  more  likely 
to  be  devoured.  In  some  cases  the  mature  females  are  less 
active  and  less  rapid  in  their  movemente  than  the  males,  and 
could  not  escape  so  well  &om  danger.  Hence,  with  animals  in  a 
state  of  nature,  we  must  rely  on  mere  estimation,  in  order  to 
judge  of  the  proportions  of  ijie  sexes  at  maturity  ;  and  this  is 
bnt  Uttle  tniEtwortty,  escept  when  the  inequality  is  strongly 
marked.  Nevertheless,  as  far  as  a  judgment  can  be  formed,  we 
may  conclude  from  the  facts  given  in  the  supplement,  that  the 
'males  of  some  few  mammals,  of  many  birds,  of  some  fish  and 
insects,  are  considerably  more  numerous  than  the  females. 

The  proportion  between  the  sexes  fluctuates  slightly  during 
successive  yeaia:  thus  with  race-horses,  for  every  100  mares  bom 
the  stallions  variedfromlOT-l  in  one  year  to  926  in  another  year, 
and  with  greyhounds  from  116-3  to  9d3.  Bnt  tad  larger  num- 
bers been  tabulated  throughout  en  area  more  extensive  than 
England,  these  fluctuations  would  probably  have  disappeared; 
and  Bucli  as  ttoy  are,  would  hardly  suffice  to  lead  to  effective 
sexual  selection  in  a  state  of  nature.  Nevertheless,  in  the  cases 
of  some  few  wild  animals,  as  shewn  in  the  supplement,  the 
proportions  seem  to  fluctuate  eitlier  during  different  seasons 
or  in  different  localitieB  in  a  sufficient  degree  to  lead  to  such 
selection.  For  it  should  be  observed  that  any  advantage, 
gained  during  certain  years  or  in  certain  localities  by  those  males 
which  were  able  to  conquer  their  rivals,  or  were  the  most 
attractive  to  the  females,  would  probably  be  transmitted  to  the 
offspring,  and  would  not  subsequently  be  eliminated.  During 
the  succeeding  seasons,  when,  from  the  equality  of  the  sexes, 
every  male  was  able  to  procure  a  female,  the  stronger  or  more  at- 
tractive males  prevjoualy  produced  would  siill  have  at  least  as 
jiood  a  chance  of  leaving  oflapring  as  the  weaker  or  less  attractive. 

Polygamy, — The  practice  of  polygamy  leads  tothe  same  results 
as  would  follow  fl;om  an  actual  inequality  in  the  number  of  the 
sexes ;  for  if  eaeh  male  secures  two  or  more  females,  many  males 
cannot  pair ;  and  the  latter  assuredly  will  be  the  weaker  or  less 
attractive  individuals.    Many  mammals  and  some  few  birds  nxi 
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polygamous,  but  with  aniniais  belonging  to  the  lower  classes  I 
have  found  ao  evidence  of  this  habit.  The  intelleetiial  powers 
of  Euch  animals  are,  perhaps,  not  sufficient  to  lead  them  to 
collect  and  gaaid  a  harem  of  females.  That  some  relation  exists 
between  polygamy  and  the  development  of  secondary  sexual 
oharaot<jrs,  appears  nearly  certain ;  and  this  supports  the  view 
that  a  numerical  preponderance  of  males  would  be  eminently 
favourable  to  the  action  of  sexual  selection,  NeverflielesB  many 
animals,  which  are  strictly  monogamous,  especially  birds,  display 
(troDgly-marked  BecoDdary  sexual  characters;  whilst  some  few 
.inimals,  which  are  polygamous,  do  not  have  such  characters. 

We  win  first  briefly  run  through  the  mammals,  and  then  trnx 
to  birds.  The  gorilla  seems  to  be  polygamous,  and  the  male 
difiers  considerably  from  (he  female ;  so  it  is  with  some  baboons, 
which  live  in  herds  containing  twice  as  many  adult  females  as 
males.  In  South  America  tke  Mycetes  caraya  presents  well- 
marked  eesnal  diffierences,  in  colour,  beard,  and  vocal  organs; 
and  the  male  generally  lives  with  two  or  three  wives :  the  male 
of  the  Cebua  capudnus  difiers  somewhat  from  the  female,  and 
appears  to  be  polygamous."'  Little  is  known  on  this  head  with 
respect  io  most  other  monkeys,  but  some  species  are  strictly 
monogamona.  The  ruminants  are  eminently  polygamous,  and 
they  present  sexual  differences  more  frequently  than  almost  any 
other  group  of  mammals;  this  holds  good,  especially  in  their 
weapons,  but  also  in  other  characters.  Most  deer,  cattle,  and 
sheep  are  polygamous ;  as  are  most  antelopes,  though  some  are 
monogamous.  Sir  Andrew  Smith,  in  speaking  of  the  antelopes 
of  South  Africa,  says  that  in  herds  of  abont  a  dozen  there  was 
rateJy  more  than  one  mature  male.  The  Asiatic  AniU<^  saiga 
appears  to  ba  the  most  inordinate  polygamist  in  the  world ;  for 
Pallas"  states  that  the  male  drives  away  all  rivals,  and  collects  a 
herd  of  about  a  hundred  females  and  kids  together ;  the  female 
is  hornless  and  has  softer  hair,  but  does  not  otherwise  differ 
much  from  the  mate.  The  wild  horse  of  the  Falkland  Islands  and 
of  the  Western  States  of  N.  America  is  polygamons,  but,  except 
in  his  greater  size  and  in  the  proportions  of  his  body,  differs  but 
little  from  the  mare.  The  wild  boar  presents  well-marked  sexual 
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cliaraetera,  in  his  great  tusks  and  some  other  points.  In  Europe 
and  in  India  lie  leads  a  solitajy  life,  eiMpt  during  the  broeding- 
season ;  but  as  is  believed  by  Sir  W.  Elliot,  who  has  had  many 
opportunities  in  ladia  of  observing  this  animal,  he  conisorts  at 
this  season  witii  several  females.  Whether  tJiis  holds  good 
m  Europe  is  doubtful,  bat  it  is  supported  by  some  evidence. 
The  adult  male  Indian  elephant,  like  the  boar,  passes  much  of 
his  time  in  solitude ;  but  as  Dr.  Campbell  states,  when  with 
others,  "  it  is  xiure  to  find  more  than  one  male  with  a  whole  herd 
"  of  females;"  the  larger  males  expelling  or  tilling  the  smaller 
and  ircalcer  ones.  The  male  differs  from  the  female  in  his  immense 
tusks,  greater  size,  strength,  and  endurance;  so  great  is  the 
difference  in  these  respects,  that  the  males  when  caught  are 
valued  at  one-fiflh  more  than  the  females."  The  sexes  of  other 
pachydermatous  animals  differ  very  little  or  not  at  all,  and,  as 
far  as  known,  they  are  not  polygamists.  Nor  have  I  heard  of  any 
species  in  the  Orders  of  Cheiroptera,  Edentata,  Insectivora  and 
Eodents  being  polygamous,  excepting  that  amongst  the  Eodcnts, 
the  common  rat,  according  to  some  rat-catchers,  lives  with  several 
females.  Nevertheless  the  two  eesea  of  some  sloths  (Edentata) 
differ  in  the  character  and  colour  of  certain  patches  of  hair  on 
their  shoulders.'^  And  many  kinds  of  bats  (Cheiroptera)  present 
well-nmrked  sexual  differences,  chieily  in  the  males  possessing 
odoriferous  glands  aod  pouches,  and  by  their  being  of  a  lighter 
colour."  In  the  great  order  of  Eodents,  as  far  as  I  can  learn, 
the  sexes  ra,relj  differ,  and  when  they  do  so,  it  is  but  slightly  in 
the  tint  of  the  fur. 

As  I  hear  from  Sir  Andrew  Smith,  the  lion  in  South  Africa 
sometimes  lives  witb  a  single  female,  but  generally  with  more, 
and,  in  one  case,  was  found  with  as  many  as  five  females ;  so 
that  he  is  polygamous.  As  far  as  I  can  discover,  he  is  the  only 
polygamist  amongst  all  the  terrestrial  Carnivora,  and  he  alone 
presents  well-marked  sesual  characters.  If,  however,  we  turn 
to  the  marine  Carnivora,  as  we  shall  hereafter  see,  the  case  is 
widely  different;  for  many  species  of  seals  offer  extraordinary 
sexual  differences,  and  they  are  eminently  polygamous.  Thus, 
according  to  F6ron,  the  male  sca^elephant  of  the  Southern  Ocean 
always  possesses  several  females,  and  the  sear-lion  of  Forster  is 
said  to  be  surrounded  by  from  twenty  to  thirty  females.  In  the 
North,  the  male  sea-bear  of  Steller  is  accompanied  by  even  a 
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greater  number  of  females.  It  ia  an  interesting  foot,  as  Dr. 
Q-ill  remarks,'*  tliat  in  the  monogamsus  species,  "  or  tboso 
"  liTiDg  in  small  communitieB,  there  is  little  difference  in  Ki?« 
"  between  the  npJes  and  females ;  in  the  social  species,  or  ratlier 
"  those  of  which  the  males  have  harems,  the  males  are  vastly 
"  la]^er  than  the  females." 

Amongst  hirds,  many  species,  the  sexes  of  which  differ  greatly 
from  each  other,  are  certainly  monogamous.  In  Great  Britain 
we  see  well-marked  sexual  differences,  for  instance,  in  the  wild- 
duek  which  pairs  with  a  single  female,  the  common  blackbird, 
imd  the  bullfinch  which  is  said  to  pair  for  life.  1  am  informed 
by  Mr.  Wallace  that  the  Uke  is  true  of  the  Chatterers  or 
CotingidsB  of  South  America,  and  of  many  other  birds.  In  several 
groups  1  have  not  been  able  to  discover  whether  the  species  are 
polygamous  or  monc^amous..  Lesson  says  that  birds  of  paradise, 
BO  remarkable  fortbeir6exuaidifferences,arepolygamous,  but  Mr. 
Wallace  donbts  whether  he  had  sufficient  evidence.  Mi.  Salvin 
tells  me  lie  has  been  led  to  behevo  that  humming-birds  are 
polygamous.  The  male  widow-bird,  remarkable  for  his  caudal 
plumes,  certainly  seems  to  be  a  polygamist."  I  have  been 
assured  by  Mr.  Jenner  Weir  and  bj  others,  that  it  is  somewhat 
common  for  three  starlmgs  to  frequent  the  same  nest;  hut 
whether  this  is  a  case  of  polygamy  or  polyandry  has  not  been 
ascertained. 

The  GallinacesB  exhibit  almost  as  strongly  marked  sexual 
differences  as  birds  of  paradise  or  humming-birds,  and  many  of 
the  species  are,  as  is  well  known,  poljgamous ;  others  being 
strictly  monogamous.  What  a  contrast  is  presented  between  the 
sexes  of  the  polygamous  peacock  or  pheasant,  and  the  mono- 
gamous guinea-fowl  or  partridge!  Many  similar  cases  could  be 
given,  as  in  the  grouse  tribe,  in  which  the  males  of  t!ie  polj- 
gamons  capercailzie  and  black-cock  differ  greatly  from  the 
females;  whilst  the  sexes  of  the  monogamous  red  grouse  and 
ptarmigan  differ  very  little.  In  the  Cursores,  except  amongst 
the  bustards,  few  species  offer  strongly-marked  sexual  dif- 
ferences, and  the  great  bustard  {Olu  tarda)  is  said  to  be  poly- 
gamous. With  the  Grallatores,  extremely  few  species  differ 
sexually,  but    the   ruff  (Madietes  paynax)    affords    a   marked 
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exception,  and  this  species  is  bulieved  by  Montagu  b>  be  a 
polygamist.  Heaco  it  appears  that  amongst  birds  there  often 
exists  a  close  relation  between  polygamy  and  the  development  of 
strongly-marked  sexuaJ  differences.  I  asked  Mr.  Bartlett,  of  tho 
Zoological  Gardens,  who  has  had  very  large  erperierice  with 
birds,  whether  the  male  tragopan  (one  of  the  GaliinaceEe)  waa 
polygamous,  and  I  was  struck  by  his  answering,  "I  do  not 
"  know,  but  should  think  so  firom  his  splendid  colours." 

It  deserves  notice  that  the  instinct  of  pairing  with  a  single 
female  is  easily  lost  under  domestication.  The  wild-duck  is 
strictly  monogamous,  the  domestic-duck  highly  polygamous. 
The  Sev.  W.  D.  Fox  informs  me  that  out  of  some  lialf-tamed 
wild-ducks,  on  a  large  pond  in  his  neighbourhood,  so  many 
mallards  were  shot  by  the  gamekeeper  that  only  one  was  left  for 
every  seven  or  eight  females ;  yet  vmusually  large  broods  were 
reared.  The  guinea-fowl  is  strictly  monogamous ;  but  Mr.  Fox 
finds  that  Lis  birds  succeed  best  when  he  keeps  one  cock  to  two 
or  three  hens.  Canary-birds  pair  in  a  state  of  nature,  but  tho 
breeders  in  England  successfully  put  one  male  to  four  or  five 
females.  I  have  noticed  these  cases,  as  rendering  it  probable 
that  wild  inon<^amons  species  might  readily  become  either 
temporarily  or  permanently  polygamous. 

Too  little  is  known  of  the  habits  of  reptiles  and  fishes  toenable 
us  to  speak  of  their  marriage  arrangements.  The  8tickIe-l>aok 
(Gasterosteus),  however,  is  said  to  be  a  polygamist;"  and  tho 
male  during  the  breeding  season  differs  conspicuously  from  the 
female. 

To  sum  up  on  t!ie  means  through  which,  as  far  as  wo  can 
judge,  sexual  seleotion  has  led  to  the  development  of  secondiiry 
sexual  characters.  It  has  been  shewn  that  the  largest  number 
of  vigorous  oflspring  will  be  reared  from  the  pairing  of  tho 
strongest  and  best-armed  males,  victorious  in  contests  over 
other  males,  with  the  most  vigorous  and  best-nourished  females, 
which  are  the  first  to  breed  in  the  spring.  If  such  females  select 
the  more  attractive,  and  at  the  same  time  vigorous  males,  they 
will  rear  a  larger  number  of  offepring  than  the  retarded  females, 
which  must  pair  with  the  less  vigorous  and  less  attractive 
males.  So  it  will  be  if  the  more  vigorous  males  select  tho  more 
attractive  and  at  the  same  time  healthy  and  vigorous  females; 
and  this  will  especially  hold  good  if  the  male  defends  the 
fijmale,  and  aids  in  providing  food  for  the  young.  The  ad- 
vantage thus  gained  by  the  more  vigorous  pairs  in  rearii^  a 
larger  cumber  of  offepring  has  apparently  sufficed  to  render 
sesuai  seleotion  efficient.    But  a  large  numerical  preponderance 

"  Nccl  Huraplirejs,  '  River  Gardens,'  1857. 
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of  males  over  femalea  will  be  still  more  efBoient;  whether  the 
preponderance  is  only  occasional  and  local,  or  permanent; 
whether  it  occurs  at  birth,  or  afterwards  from  tlie  greater  de- 
struction of  the  females ;  or  whether  it  indireetlj  follows  from 
the  practice  of  polygamy. 

The  Male  generally  more  Toodijied  tluin  the  Female, — Throughout 
the  animal  Idi^dom,  when  the  sexes  differ  in  external  appearance, 
it  is,  with  rare  exceptions,  the  male  which  Las  been  the  more 
modified ;  for,  generally,  the  female  retains  a  closer  resemblance 
to  the  young  of  her  own  species,  and  to  other  adult  members  of 
the  same  group,  prhe  cause  of  this  seems  to  lie  in  the  males 
of  almost  all  animals  having  stronger  passions  than  the  fomalos] 
Hence  it  is  the  males  that  fight  together  and  sedulously  display 
their  charms  before  the  females;  aad  the  victors  transmit  their 
superiority  to  their  male  offspringj  Why  both  sexes  do  not  thus 
acquire  tho  characters  of  their  fathers,  will  be  considered  here- 
after. That  the  males  of  all  mammals  eagerly  pnrsue  the 
females  is  notorious  to  every  one.  So  it  is  with  birds ;  but  laaiiy 
cock  birds  do  not  so  much  pursue  fie  hen,  as  display  their 
plumage,  perform  strange  antics,  and  pour  forth  their  song  in 
her  presence.  The  male  in  the  few  iish  observed  seems  much 
more  eager  than  the  female;  and  the  same  is  true  of  alligators, 
and  apparently  of  Batrachians.  Ihroughoatthe  enormous  class  oi 
insects,  as  Kirby  remarks,"  "the  law  is,  that  the  male  shall  seek 
"  the  female."  Two  good  authorities,  Mr.  Blackwall  and  Mr.  C. 
Spence  Bate,  tell  me  that  the  males  of  spiders  and  crustaceans 
are  more  active  and  more  erratic  in  their  habits  than  the  females. 
When  the  organs  of  sense  or  locomotion  are  present  in  the  one 
sex  of  insects  and  crustaceans  and  absent  in  the  other,  ^r  when, 
fls  is  frequently  the  case,  they  are  more  highly  developed  in  the 
one  than  in  the  other,  it  is,  as  far  as  I  can  discover,  almost 
invariably  the  male  which  retains  such  ot^ans,  or  has  tliem  most 
developed ;  and  this  shews  that  the  male  is  the  more  active 
member  in  the  eonrtship  of  the  sexes." 


"  Kirby  and  Spence,  'Introdno- 
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The  female,  on  the  other  hand,  with  the  rarest  exceptions,  is 
less  eager  than  the  male.  As  the  illustrious  Hunter ''°  long  a(jo 
obsened,  she  generally  "  requires  to  be  courted ;"  she  is  coy,  and 
may  oi'tea  bo  seen  endeavouring  for  a  long  time  to  escape  from 
the  uinJe.  Every  observer  of  the  habits  of  animaJs  will  be  able 
to  call  to  mind  instances  of  this  kind.  It  is  shown  by  varioue 
facts,  given  hereafter,  and  by  the  results  lairJy  attributable  to 
scinal  selection,  that  the  female,  though  comparatively  passive, 
generally  exerts  some  choice  aad  accepts  one  male  in  preference 
to  others.  Or  she  may  accept,  as  appearances  woiild  sometimes 
lead  U3  to  believe,  not  the  male  which  b  the  most  attractive  to 
her,  but  the  one  which  is  the  least  distasteful.  The  exertion  of 
some  choice  on  the  part  of  the  female  seems  a  law  almost  as 
general  as  tho  eagerness  of  the  male. 

We  are  naturally  led  to  enquire  why  the  male,  in  so  many  ajid 
such  distinct  classes,  has  become  more  eager  than  tho  female,  so 
that  he  searches  for  her,  and  plays  the  more  active  part  in  court- 
ship. It  would  be  no  advantage  and  some  loss  of  power  if  each 
sex  searched  for  the  other;  hut  why  should  the  male  almost 
always  be  the  seeker?  The  ovules  of  plants  after  fertili- 
sation have  to  be  nourished  for  a  time;  hence  the  pollen  ia 
necessajily  brought  to  the  female  organs — being  placed  on  the 
stigma,  by  means  of  insects  or  the  wind,  or  by  the  spontaneous 
movements  of  the  stamens ;  and  in  the  AJgse,  &c.,  by  the  loco- 
motive power  of  the  SJitlierozooids.  Witli  lowly-oi^anised 
aquatic  animals,  permanently  affixed  to  the  same  spot  and  having 
their  scios  separate,  the  male  element  is  invariably  brought  to 
the  female ;  and  of  this  we  can  see  the  reason,  for  even  if  the 
ova  were  detached  before  fertilisation,  and  did  not  require 
subsequent  nourishment  or  protection,  there  would  yet  be  greater 
difficulty  in  transportiEg  them  than  the  male  element,  because, 
being  larger  than  the  latter,  they  axe  preduced  in  far  smaller 
numbers.  So  that  many  of  the  lower  animals  are,  in  this  I'e- 
e|)ect,  analogous  with  plaats."'  The  males  of  affixed  and  aquatic 
animals  havii^  been  led  to  emit  their  fertilising  element  in 
this  way,  it  is  natural  that  any  of  their  descendants,  which 
rose  in  the  scale  and  became  locomotive,  should  retain  the  sarao 
liabit ;  and  they  would  approach  the  female  as  closely  as  pos- 
sible, in  order  not  to  risk  the  loss  of  the  fertilising  element  in  a 
long  passage  of  it  through  the  water.  With  some  few  of  the  lower 

I  Knd  female  reptoJuclivc 
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iinimals,  tte  females  alone  are  fised,  and  tlie  males  of  these  must 
1)0  Hie  seekers.  But  it  is  difficult  to  understand  why  tho  males  or 
Epeoies,  of  which  the  progenitors  were  primordially  free,  should 
invariably  have  acquired  the  habit  of  approaching  the  females, 
instead  of  being  approached  by  them.  But  in  al!  cases,  in  order 
that  the  males  should  seek  efHciently,  it  wonld  be  necessary  that 
they  should  be  endowed  with  strong  passiens ;  and  the  acquire- 
ment of  such  passions  would  naturally  follow  from  the  more 
eager  leaying  a  larger  number  of  offspring  than  the  less  eager. 

The  great  eagerness  of  the  males  has  thus  indirectly  led  to  their 
much  more  frequently  developing  secondary  sexual  characters 
than  the  females.  But  the  development  of  such  characters 
would  be  much  aided,  if  the  males  were  more  liable  to  varj  than 
the  females — as  I  concluded  they  were — after  a  long  study  of 
domesticated  animals.  Von  Nathusius,  who  has  had  very  wide 
esperienco,  is  strongly  of  the  same  opinion.^  Good  evidence  also 
in  favour  of  this  conclusion  can  be  produced  by  a  comparison 
of  the  two  sexes  in  mankind.  During  the  Novata  Espedition'' 
a  vast  number  of  measurements  was  made  of  varioos  parts  of  the 
body  in  different  races,  and  the=men  were  found  in  almost  every 
case  to  present  a  greater  range  of  variation  than  the  women;  but  I 
shall  have  to  recur  to  this  subject  in  a  future  chapter.  Mr.  J. 
"Wood,"  who  has  carefully  attended  to  the  variation  of  the  muscle 
in  man,  puts  in  italics  the  conclusion  that "  the  greatest  number  of 
*'  abnormalities  in  each  subject  is  found  in  the  males."  He  had 
previously  remarked  that  "altogether  in  102  subjects,  the  varieties 
"  of  redmidancy  were  found  to  be  half  as  many  again  as  in 
"  '—ales,  contrasting  widely  wiih  the  greater  frequency  of 
ciency  in  females  before  described."  Professor  Macalister  ' 
ise  remarks  "  that  variations  in  the  muscles  "  are  probably 
more  common  in  males  than  females."  Certain  muscles  which 
are  not  normally  present  in  mankind  are  also  more  frequently 
developed  in  the  male  than  in  the  female  ses,  although  oscepiiona 
to  this  rule  are  said  to  occur.  Dr.  Bart  Wilder  ™  has  tabulated 
the  cases  of  152  individuals  with  supernumerary  digits,  of  which 
86  were  males,  and  39,  or  less  than  half,  females,  the  remaining 
27  being  of  unknown  sex.    It  should  not,  however,  be  overlooked 

"  '  Vortrage     Uber     Viehiucht,'      my    '  Variition    of    Animals    ami 

=>'R«ise   der   Novara:    Anthro-  1868,  r.  75.  '        ' 

polog.    Theil,'    1867,    9.    216-269.  "  '  Proteediags  Royal   Soc.'  toI. 

The  reeults  were  laloolflted  ty  Dr.  ivi.  Jul?  1868,  jip.  519  and  534. 
Weisbach  from  measniements  made  "  'Proc  Rojol   liish  Academy, 
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that  women  would  more  frequentlj  emicavour  ti>  conceal  a 
deformity  of  thiskind  than  men.  Again,  Dr.  L.Meyer  asserts  that 
the  ears  of  man  are  more  variable  in  form  than  those  of  woman.^ 
Lastly  the  temperature  is  morevariablG  Jnmiin  than  in  woman.'' 

The  cause  of  the  greater  general  varialsility  in  the  male  sex, 
than  in  the  female  is  unknown,  except  in  so  far  as  secondary 
sesual  characters  are  extraordinarily  variable,  and  are  usually 
conSnod  to  the  males ;  and,  as  we  shaJl  presently  see,  thie  fact  is 
to  a  certain  extent,  intelligible.  Throngh  the  action  of  sexual 
and  natural  selection  male  animals  have  been  rendered  ia  very 
many  instances  widely  different  from  their  females;  but  in- 
dependently of  selection  the  two  sexes,  from  differii^  constitu- 
tionally, tend  to  vary  ia  a  somewhat  different  manaer.  Tlie 
female  has  to  expend  much  oi^anic  matter  ia  the  formation  of 
her  ova,  whereas  the  male  expends  much  force  in  fierce  coatcsts 
with  his  rivals,  in  wandering  about  ia  search  of  the  female,  in 
),  pouring  out  odoriferous  secretions,  &c. :  and 

^  expenditure  is  generally  concentrated  within  a  short  period. 
The  great  vigonr  of  the  male  diurii^  the  season  of  love  seems 
often  to  intensify  his  colours,  independeatly  of  any  marked  dif- 
ference from  the  female.*  In  mankind,  and  even  as  low  down 
in  the  organic  scale  as  in  the  Lepidopfera,  the  temperature  of  the 
body  is  higher  in  the  male  than  in  the  female,  accompanied  in  the 
case  of  man  by  a  slower  pulse.*  On  the  whole  the  expenditure 
of  matter  and  force  by  the  two  sexes  is  probably  nearly  equal, 
though  effected  in  very  different  ways  and  at  different  rates. 

From  the  causes  just  specified  the  two  sexes  can  hardly  fail  to 
differ  somewhat  in  constitution,  at  least  during  the  breeding 
season;  and,  although  they  may  ba  subjected  to  exactly  the 
same  conditions,  they  will  tend  to  vary  in  a  different  manaer. 
If  such  variations  are  of  no  Bervioe  to  either  sex,  they  will  not  be 
accumulated  and  increased  by  soxual  or  natural  selection.  Never- 
theless, they  may  become  permanent  if  the  exciting  cause  act& 
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permanentlj ;  and  ia  accotdinoj  with  a  ftxqaent  form  of  iiilipii- 
taiice  tho7  may  bo  teansmitted  to  tliat  sex  alone  in  which  they 
first  appeared.  In  this  case  the  two  seses  will  come  to  preeeat 
permanent,  yet  imiinportant,  differences  of  cliaracter.  For 
instance,  Mr.  AUea  shews  that  with  a  large  nnmber  of  birds 
inhabiting  the  northern  and  eouthem  United  States,  the  speci- 
mens from  the  south  are  darker-coloured  than  those  from  the 
north ;  and  this  seems  to  be  the  direct  iiisiilt  of  the  difierence  in 
temperature,  light,  ijic,  between  the  two  regions.  Now,  in  some 
few  cases,  the  two  sexes  of  the  same  species  appear  to  have  been 
differently  affected ;  in  the  Age!<Eiit  phceniceus  the  males  have  had 
their  colours  greatly  intensified  in  the  south ;  whereas  with  Car- 
dinaiie  virginianus  it  is  the  females  which  have  been  thus  affected ; 
with  Quiscalus  maj<n-  the  females  have  been  rendered  extremely 
variable  in  tint,  whilst  the  males  remain  nearly  uniform."- 

A  few  exceptional  cases  occur  in  Tarious  classes  of  animals,  in 
which  the  females  instead  of  the  males  have  acquired  well 
pronounced  secondary  sexual  characters,  such  as  brighter  colours, 
grea,ter  size,  strength,  or  pugnacity.  With  birds  there  has  some- 
times been  a  complete  transposition  of  the  ordinary  characters 
proper  to  each  sex ;  the  females  having  become  the  more  eager 
in  courtship,  the  males  remainir^  eompaiatively  passive,  but 
apparently  selecting  the  more  attractive  females,  as  we  may  infer 
from  the  results.  Certain  hen  birds  have  thus  been  rendered 
more  highly  coloured  or  otherwise  ornamented,  as  well  as  more 
powerful  and  pngnacious  than  the  cocks ;  these  characters  being 
transmitted  to  the  female  offspring  alone. 

It  may  be  sv^ested  that  in  some  cases  a  double  process  of 
selection  has  been  carried  on;  that  the  males  have  selected 
the  more  attractive  females,  and  the  latter  the  more  attractive 
males.  This  process,  however,  though  it  might  lead  to  the 
modiJioation  of  both  sexes,  would  not  make  the  one  sei 
different  from  the  other,  imlesa  indeed  their  tastes  for  the  beauti- 
ful differed ;  but  this  is  a  supposition  too  improbable  io  be  worth 
considering  in  the  case  of  any  animal,  excepting  man.  There 
are,  however,  many  animals  in  which  the  seses  resemble  each 
other,  both  being  fnmisiied  with  the  same  ornaments,  which 
analogy  would  lead  us  to  attribute  to  the  agency  of  sesua] 
selection.  In  such  cases  it  may  be  su^ested  with  more  plausi- 
bility, that  there  has  been  a  double  or  mutual  process  of  sexual" 
selection;  the  more  vigorous  and  precocious  females  selecting 
the  more  attractive  and  vigorous  males,  the  latter  rejecting  all 
except  the  more  attractive  females.     But  from  what  we  know 

"  '  Mammali  and  Birda  of  E.  Florida,*  pp.  234,  380,  295, 
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of  tho  habits  of  aBimala,  this  Tiew  is  Lardly  probable,  for  tlie 
loale  is  generally  eager  to  pair  with  any  female.  It  is  more 
probablfl  that  the  ornaments  eommon  to  both  aexos  were  acc[iiirei' 
hj  one  sex,  generally  the  male,  and  then  transmitted  to  the  oh- 
spring  of  both  seses.  If,  indeed,  during  a  lengthened  period  the 
males  of  any  species  were  greatly  to  exceed  the  females  in 
lumber,  and  then  during  another  lengthened  period,  bat  under 
different  conditions,  the  reverse  were  to  occur,  a  double,  but 
not  simultaneous,  process  of  sexual  selection  might  easily  bo 
carried  on,  by  which  the  two  seses  might  be  rendered  widely 
different. 

Wo  shall  hereafter  see  that  many  animals  exist,  of  which 
neither  sex  is  brilliantly  coloured  or  provided  with  special  orna- 
ments, and  yet  the  members  of  both  seses  or  of  taie  alone  ha^ve 
probably  acquired  simple  colours,  such  as  white  or  black,  through 
sexual  selection.  Tho  absence  of  bright  tints  or  other  ornaments 
may  be  the  restdt  of  variations  of  the  right  kind  never  having 
occurred,  or  of  the  animals  themselves  having  preferred  plain 
black  or  white.  Obscure  tints  have  often  been  developed 
through  natural  selection  for  the  sake  of  protection,  and  the 
acquirement  through  sexual  selection  of  conspicuous  colours, 
appears  to  have  been  sometimes  checked  fi'om  the  danger  thuB 
incurred.  But  in  other  cases  the  males  during  long  ages  may 
have  struggled  together  for  the  possession  of  the  females,  and 
yet  no  effect  will  have  been  produced,  unless  a  larger  number  of 
offspring  were  left  by  the  more  successful  males  to  inherit  their 
superiority,  than  by  the  less  successful :  and  this,  as  previously 
shewn,  depends  on  many  complex  contingencies. 

Sexual  selection  acts  in  a  less  rigorous  manner  than  natural 
selection.  The  latter  produces  its  effects  by  the  life  or  death  at 
all  ages  of  the  more  or  less  successful  individuals.  Death,  indeed, 
not  rarely  ensues  from  the  conflicts  of  rival  males.  But  generally 
the  less  successful  male  merely  fails  to  obtain  a  female,  or  obtains  a 
retarded  and  less  vigorous  female  later  in  the  season,  or,  if  poly- 
gamous, obtains  fewer  females  ;  so  that  the j  leave  fewer,  less  vigoiv 
ous,  or  no  ofepring.  In  regard  to  structures  acquired  through 
ordinary  or  natural  selection,  there  is  in  most  cases,  as  long  as  the 
conditions  of  life  remain  the  same,  a  limit  to  the  amount  of 
advantageous  modification  in  relation  io  certain  special  purposes ; 
but  in  regard  to  structures  adapted  to  make  one  male  victorious 
over  another,  either  in  fighting  or  in  charming  the  female,  there 
is  no  definite  limit  to  the  amount  of  advantageous  modification ; 
60  that  as  long  as  the  proper  variations  arise  the  work  of  sexual 
selection  wDl  go  on.  This  circumstance  may  partly  account  for 
the  frequent  and  extraordinary  amount  of  variabiUty  presenteii 
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by  secondary  sexual  characters.  Kevcrtlieless,  natural  selection 
■will  determine  tJiat  Buct  characters  shall  not  be  acquired  by  the 
victorious  males,  if  tliey  would  bo  highly  injurious,  either  by 
expending  too  mnch  of  their  vital  powers,  or  by  exposing  them 
to  any  great  danger.  The  development,  however,  of  certain 
Btructures — of  the  horns,  for  instance,  in  certain  stags— has  been 
carried  to  a  wonderful  extreme ;  and  in  some  cases  to  im  extreme 
which,  as  far  as  the  general  conditions  of  life  are  concerned, 
mast  be  sightly  mjuriouH  to  the  male.  From  this  fact  we  leain 
that  the  advantages  which  favoured  males  derive  from  conquer- 
ing othec  males  in  battle  or  courtship,  and  thus  leaving  a 
numerous  progeiiy,are  in  the  long  run  greater  than  those  derived 
from  rather  more  perfect  adaptation  to  their  conditions  of  life. 
We  shall  further  see,  and  it  could  never  have  been  anticipated, 
that  the  power  to  charm  the  female  has  sometimes  been  more 
important  than  tie  power  to  conquer  other  males  in  battle. 

LAWS   or   IHEKHITANOE. 

In  order  to  understand  how  sexual  selection  has  acted  oa  many 
animals  of  many  classes,  and  in  the  course  of  ages  has  produced 
a  conspicuous  result,  it  is  necessary  to  bear  in  mind  the  laws  of 
inheritance,  as  far  as  they  are  known.  Two  distinct  elements 
are  inclnded  under  the  term  "  inheritance  "—the  transmission, 
and  tbe  development  of  characters ;  but  as  these  generally  go 
together,  the  distinction  is  often  overlooked.  We  see  this  dis- 
tinction in  those  characters  which  are  transmitted  thro)^ 
the  early  years  of  Lfe,  but  are  developed  only  at  maturity 
or  during  old  age.  We  see  the  same  distinction  more  clearly 
with  secondary  sexual  characters,  for  these  are  transmitted 
through  both  seses,  though  developed  in  one  alone.  That  they 
are  present  in  both  sexes,  is  manifest  when  two  species,  having 
strongly-marked  sexual  characters,  are  crossed,  for  eaoh  trans- 
mits the  characters  proper  to  its  own  male  and  female  sex  to  tlw> 
hybrid  offspring  of  either  sex.  The  same  fact  is  likewise  mani- 
fest, when  characters  proper  to  the  male  are  occasionally  deve- 
loped in  the  female  when  she  grows  old  or  becomes  diseaEcd, 
as,  for  instenee,  when  the  common  hen  assumes  the  flowing  tail- 
feathers,  hackles,  comb,  spurs,  voice,  and  even  puguacify  of  the 
cock.  Conversely,  the  same  thing  isevidont,  more  or  less  plainly, 
with  castrated  males.  Again,  mdependently  of  old  age  or  disease, 
characters  are  occasionally  transferred  from  the  male  to  the 
female,  as  when,  in  certain  breeds  of  the  fowl,  spurs  regularly 
appear  in  the  young  and  healthy  females.  But  in  truth  they  are 
pimply  developed  in  tiic  female;  for  in  every  breed  eacb  detail 
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in  the  stiuctnre  of  the  spur  is  transmitted  throngli  tlie  ftraale 
to  her  male  offspriDg.  Macy  cases  wjil  hereafter  be  given,  where 
tte  female  exhibits,  more  or  less  perfectly,  characters  proper  to 
the  maJe,  in  whom  they  must  hare  been  first  developed,  and  then 
transferred  to  the  female,  Tha  converse  case  of  the  first  de- 
velopment of  characters  ia  the  female  and  of  transference  to  tha 
male,  is  less  frequent;  it  will  therefore  be  wail  tn  give  one  strik- 
ing instance.  With  bees  the  pollen-collecting  apparatus  ia  nsed 
by  the  female  alone  for  gathering  pollen  for  the  larvie,  yet  in 
most  of  tha  species  it  is  partially  developed  in  the  males 
to  whom  it  is  quite  useless,  and  it  is  perfectly  developed 
in  the  males  of  Bombns  or  tha  humbie-beo."  As  not  a 
single  other  Hymenopi«rouE  insect,  not  even  the  wasp,  which  is 
closely  allied  to  the  bee,  is  provided  with  a  pollen-collecting 
api)arBtu8,  we  have  bo  grounds  for  supposing  that  male  beea 
primordially  collected  pollen  as  well  as  the  females ;  although 
we  have  some  reason  to  suspect  that  male  mammals  primordially 
suckled  their  young  as  well  as  the  females.  Lastly,  in  all  cases  of 
reversion,  chajacters  are  transmitted  through  two,  three,  or  many 
mora  generations,  and  are  then  developed  under  certain  unknown 
favourable  conditions.  This  important  distinction  between 
transmission  and  development  will  be  best  kept  in  mind  by  the 
aid  of  the  hypothesis  of  pangenesis.  According  to  this  hypothesis, 
every  unit  01  ceU.  of  the  body  throws  offgemmulDSoriiiideveloped 
atoms,  which  are  transmitted  to  tha  ofispring  of  both  sexes,  and 
arc  multipUed  by  self-division.  They  may  remain  ondeveloped 
daring  the  early  years  of  lite  or  during  successive  generations; 
and  their  development  into  units  or  cells,  like  those  from  which 
they  were  derived,  depends  on  their  affinity  for,  and  union 
with  other  units  or  cells  previously  developed  in  the  due  order 
of  growth. 

Inheritance  at  correipondinij  Periods  of  Zi/e.—lhis  tendency 
is  well  established,  A  new  character,  appearing  in  a  yoimg 
animal,  whether  it  lasts  thioughont  life  or  is  only  transient,  will, 
in  general,  reappear  in  the  o3?pring  at  the  same  age  and  last 
for  the  same  time.  If,  on  the  other  hand,  a  new  character 
appears  at  maturity,  or  even  during  old  age,  it  tends  to  re- 
appear in  tho  offspring  at  the  same  advanced  age.  When  devia- 
tions from  this  rule  occur,  the  transmitted  characters  mucli 
oftensr  appear  before,  thau  after  the  corresponding  age.  As  I 
have  dwelt  on  this  subject  sufficiently  in  another  work,''  I  will 


"  H.   Mililep,    'AnwenduDg   der  "•   -The    Variation    of   Animals 

Danrin'echeli     Lehre,'    lie.     Verh,      and    Plants    nndcp   Domestication,' 
i.  n.  V.  Jahrg  uii.  p.  43.  voL  ii.   1868,  p.  75.     In    th»  lait 
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here  meroJj  give  two  or  three  jostancea,  for  the  sake  of  recalling 
the  subject  to  the  reader's  mind.  In  several  breeds  of  the  Fowl, 
the  down-covered  chickens,  the  young  birds  in  tliett  first  true 
plunu^e,  and  the  adults  differ  greatly  from  one  another,  as  well 
as  from  their  common  parent-fanu,  the  GoUks  bankiaa;  and 
these  characters  are  feithfully  transmitted  by  each  hroeii  to  their 
offspru^  at  the  corresponding  periods  of  life.  For  instance,  the 
chickens  of  spangled  Hambui^,  whilst  covered  with  down,  have 
a  few  dark  spots  on  the  head  and  rump,  but  are  cot  striped 
longitudinally,  as  in  many  other  breeds ;  in  their  first  true  plu- 
mage, "  they  are  beautifully  pencilled,"  that  is  each  feather  is 
transversely  marked  by  mimerous  dark  bars;  but  in  their  second 
plumage  the  feathers  all  become  spangled  or  tipped  with  a  dark 
round  spot'*  Hence  in  this  breed  Tsiiatioae  have  occurred  at, 
and  been  transmitted  to,  three  distinct  periods  of  life.  The 
Pigeon  offers  a  more  remarkable  case,  becaiise  the  aboriginal 
parent  species  does  not  undergo  any  chai^  of  plumage  with 
iidvancing  age,  excepting  that  at  maturity  the  breast  becomes 
more  iridescent ;  yet  there  are  breeds  which  do  not  acquire  their 
characteristic  colours  until  they  have  moulted  two,  three,  or 
four  times;  and  these  modifications  of  plumage  are  regularly 
transmitted. 

Inheritance  at  corresponding  Seasons  of  the  Tear. — With  animals 
in  a  state  of  nature,  innumerable  instances  occur  of  characters 
appearing  periodically  at  different  seasons.  We  see  this  in  the 
horns  of  the  stag,  and  in  the  fur  of  arctic  animals  which  becomes 
thick  and  white  durii^  the  winter.  Many  birds  acquire  br^ht 
coloiffls  and  other  decorations  dni'ing  the  breeding-season  alone. 
Palias  states,*"  that  in  Siberia  domestic  cattle  and  horses  become 
lighter-coloured  during  the  winter ;  and  I  have  myself  observed, 
and  heard  of  similar  strongly  marked  changes  of  colour,  that  is, 
from  brownish  cream-colour  or  reddish-brown  Ut  a  perfect  white, 
in  several  ponies  in  England.  Although  I  do  not  know  that  this 
tendency  fo  change  the  colour  of  the  coat  during  different  season  3 


chapter    bat    one,    tbs  proTisioDal 


hypothesis     of    paDgfmesis,     above  toL  ii,  p.  77. 

alluded  to,  is  fully  explained.  "  '  Novie  apeciea  Quadrupedoi 

"  Tbase  facts  are  givea  oq  the  Glirium   oriiifle,'   1778,    p.    7. 

high  authority  of  a  great  breeder,  the  transmission  of  oolonr  by 

Mr.TeebaviseeTegetmeier's'Ponl-  h^-rse,   see  'Variation   of  Anim 

try  Book,'  1868,  p.   158.     On   tJie  Sic,  under  Domestication,'  voL  i. 

chai'acters  of  chickens  of  different  51.     Also  vol.  ii.  p.  71,  for  a  gi 

breeds,  and   on   the  breeds  of  the  ral    disonssion   on    '  Inheritance 

pigeon,  alluded  to  in  the  following  limited  by  Sex." 
pirngmph,  see  'V.irialion   of  Ani- 
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IS  traiismitted,  jet  it  proliably  is  so,  as  all  shades  of  coloiW  aie 
stronglj  interited  by  tte  horse.  Nor  is  this  form  of  inheritaiico, 
as  iimited  bj  the  seasons,  more  remarkable  than  its  limitation 
by  age  or  sex. 

InheriUaice  as  Limited  ly  Sex. — The  eqnal  tranamissioil  ol 
chajacters  ia  both  seses  is  the  commonest  form  of  inheritance, 
at  least  with  those  animals  which  do  not  present  etrongly-marked 
sexual  differences,  and  indeed  with  many  of  those.  But  characters 
are  somewhat  commonly  transferred  exclusiyely  to  that  sex,  ia 
■whici  they  first  appear.  Ample  evidence  on  this  head  has  been 
advanced  in  my  work  on  '  Variation  under  Domestication,'  but  a 
few  instances  may  here  be  given.  There  are  breeds  of  the  sheep 
and  goat,  in,  whidi  the  horns  of  the  male  differ  greatly  in  shapo 
from  those  of  the  female ;  and  these  differences,  acquired  under 
domestication,  are  regularly  transmitted  to  the  same  sex.  As  a 
rule,  it  ia  the  females  alone  in  cats  which  are  tortoise-ahell, 
the  corresponding  colour  in  the  males  being  rusty-red.  With 
most  breeds  of  the  fowl,  the  characters  proper  to  each  ses 
are  transmitted  to  the  same  sex  alone.  So  general  is  this  form 
of  transmission  that  it  is  an  anomaly  when  variations  im  certain 
breeds  are  transmitted  equally  to  both  sexes.  There  are  also 
certain  sub-breeds  of  the  fowl  in  which  the  males  can  hardly  be 
distinguished  from  one  another,  whilst  the  females  differ  con- 
siderably in  colour.  The  sexes  of  the  pigeon  in  the  pajen1>-specie8 
do  not  differ  in  any  external  character;  nevertheless,  in  certain 
domesticated  breeds  the  male  is  colonied  differently  from  tho 
female.'*  The  wattle  in  the  English  Carrier  pigeon,  and  the  crop 
in  the  Pouter,  are  more  highly  developed  in  the  male  than  in  the 
female ;  and  although  these  rfiaracters  have  been  gained  through 
long- continued  selection  by  man,  the  slight  differences  between 
the  sexes  are  wholly  due  to  the  form  of  inheritance  which  has 
prevailed ;  for  they  have  arisen,  not  from,  but  rather  in  opposi- 
tion to,  the  wish  of  the  breeder. 

Most  of  OUT  domestic  races  have  been  formed  by  the  accumula- 
tion of  many  slight  variations ;  and  as  some  of  tho  successive 
steps  have  been  transmitted  to  one  sex  alone,  and  some  to  both 
sexes,  we  find  in  the  different  breeds  of  the  same  species  all 
gradations  between  great  sexual  dissimilarity  and  complete 
similarity.  Instances  have  already  been  given  with  the  breeds 
of  the  fowl  and  pigeon,  and  under  nature  analogous  cases  aie 

"  Dr.  Chapois,  '  Le  Plgson  Voj-a-  .  similar  diffeifncos  in  certBin  brccelj 
g«nr  Beige,'  18K5,  p.  87.  Boitard  at  McdeD»,  '  he  yariaziooi  dei 
et  Corbie, '  Lea  Pigeons  de  Vobira,'  Colombi  domestici,'  del  Piolo  Bo- 
fa.,   1824,   p.    173.     See,   also,   on  niz:!!,  1873. 
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With  animals  nitder  domestication,  but  whether  in 
nature  I  will  not  Tonture  to  say,  one  sox  may  lose  charactera 
proper  to  it,  and  may  thus  come  somewhat  to  resemble  tho 
opposite  sei ;  for  instance,  the  males  of  some  breeds  of  the  fowl 
have  lost  their  masctiline  tail-plumes  and  tackles.  On  the 
other  hand,  the  differences  between  the  sexes  may  be  increased 
under  domestication,  as  with  merino  sheep,  in  which  tho 
ewes  have  lost  their  boms.  Again,  cbai'acters  proper  to  one 
sei  may  suddenly  appear  in  the  other  sex ;  as  in  those  sub- 
breeds  of  the  fowl  in  which  the  hens  acquire  spurs  whilst  jonng ; 
or,  as  in  certain  Polish  sub-breeds,  in  which  the  females,  as 
there  is  reason  to  believe,  originally  acquired  a  crest,  and  sub- 
bequently  transferred  it  to  the  males.  All  these  cases  are  iu- 
t«lligibl6  on  the  hypothesis  of  pangenesis ;  for  they  depend  on 
the  gemmulea  of  certain  parts,  although  i 
becomii^,  through  the  ii  " 
or  developed  in  either  sex. 

There  is  one  diflcult  question  which  it  will  be  convenient  to 
defer  to  a  future  chapter;  namely,  whether  a  character  at  first 
developed  in  botli  sexes,  could  through  selection  be  limited  in 
its  development  to  one  sex  alone.  If,  for  instance,  a  breeder 
observed  that  some  of  his  pigeons  (of  which  the  characters  are 
usually  transferred  in  an  equal  degree  to  both  sexes)  varied  into 
pale  blue,  could  he  by  loag-continned  selection  mate  a  breed, 
in  which  the  males  alone  should  be  of  this  tint,  whilst  the  females 
remained  imchanged?  I  will  here  only  say,  that  this,  though 
perhaps  not  impossible,  would  be  extremely  difficult;  for  tbe 
natural  result  of  breeding  from  the  pale>blue  males  would  be 
to  change  the  whole  stock  of  both  sexes  to  this  tint.  If,  how- 
ever, variations  of  the  desired  tint  appeared,  which  were  from 
the  first  limited  in  their  development  to  the  male  sex,  there  would 
not  be  the  least  difficulty  in  making  a  breed  with  the  two  sexea 
of  a  different  colour,  as  indeed  has  been  effected  with  a  Belgian 
breed,  in  which  the  males  alone  are  streaked  with  black.  In  a 
similar  manner,  if  any  variation  appeared  in  a  female  pigeon, 
which  was  from  the  first  sexually  limited  in  its  development  to 
the  females,  it  would  be  easy  to  make  a  breed  with  the  females 
alone  thus  characterised ;  but  if  the  variation  was  not  thos 
originally  limited,  the  process  would  be  extremely  difficult,  per- 
haps impossible." 

"  Since   the   publication  of  the      perieneed  a  breeder  hb  Wr.  Teget- 
fii,-.t   edition   of  this  work,  it   has      meier.     After   doscribing  some  cu- 
t^en    highly  satisfactory  to  me  t« 
6aJ    the    following    vcmaiks  (the 
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On  ihi  Relalion  between,  the  Pm-iod  i^  Devdopmenl  of  a  Character 
ahd  its  Transmission  to  oae  Sex  or  to  both  Sexes. — WLy  certain 
characters  stould  be  inherited  by  both  seses,  and  other  charac- 
ters by  one  ees  alone,  namely  by  that  ses  in  wliicli  tlie  character 
first  appeared,  is  in  most  cases  quite  imlmown.  We  cannot  even 
conjectnre  why  with  certain  sub-breeds  of  the  pigeon,  black 
BtrJEB,  though  transmitted  through  the  female,  should  be  deve- 
loped in  the  male  alone,  whilst  every  other  character  is  equally 
transferred  to  both  seses.  Why,  again,  with  cats,  the  tortoise- 
shell  colour  should,  with  rare  eseeptions,  be  developed  in  the 
female  alone.  The  very  same  character,  such  ss  deficient  or  su- 
pernumerary digits,  colour-blindness,  &a.,  may  with  mankind  bo 
inherited  by  the  males  alone  of  one  family,  and  in  another  family 
by  the  females  alone,  though  in  both  cases  transmitted  through 
the  opposite  as  well  as  through  the  same  ses.^'  Although  we  aro 
thus  ignorant,  tte  two  following  mice  seem  often  to  hold  good— 
that  variations  which  first  apjje-aJ-  in  either  sex  at  a  late  period  of 
life,  f«nd  to  be  developed  in  the  saine  sexalone;  whilst  variations 
which  first  appear  early  in  life  in  eitiaor  ses  tend  to  be  developed  in 
both  sexes.  I  am,  however,  far  from  supposing  that  this  is  the 
sole  determining  cause.  As  I  have  not  elsewhere  discussed  this 
subject,  and  as  it  has  an  important  bearing  on  sexual  seiectiou, 
I  must  here  enter  into  lengthy  and  somewhat  intricate  details. 

It  is  in  itself  probable  that  any  character  appearing  at  an 
early  ago  would  tend  to  be  inherited  equally  by  both  seses,  for 
the  seses  do  not  differ  much  in  constitution  before  the  power 
of  reproduction  is  gained.  On  the  other  hand,  after  this  power 
has  been  gained  and  the  sexes  have  come  to  differ  in  constitution, 
the  gemmules  (if  I  may  again  use  the  language  of  pangenesis) 
which  aro  east  off  from  each  varying  part  in  the  one  ses  would 
lie  much  more  likely  to  possess  the  proper  affinities  for  imitjng 
with  the  tissues  of  the  same  ees,  and  thus  becoming  developed, 
than  with  those  of  the  opposite  sex. 

I  was  first  led  to  infer  that  a  relation  of  this  kind  exists,  from 
the  fact  that  whenever  and  in  whatever  manner  the  adult  malo 
differs  from  the  adult  female,  he  differs  in  tJie  same  manner  from 
the  young  of  botli  seses.  The  generality  of  this  fact  is  quite 
remarkable:  it  holds  good  with  almost  all  mammals,  birds. 


cith  this  character,  ho  siijs  :  "It  ix 

"  facts  that  I  have  related ;  but  it 

'  a  smgukr  circumstance  that  Mr. 

"  U   remaikable   how  vwy  olosely 

'  Darwia  should  hnve  suggested  the 

"  he  suggested  the  right  icethod  ot 

'  poasibililj  of  modifyiQg  the  seiuaj 

■  colours   cf  birds  ij  »  ooorse  of 

'  aitiBcial  selection.     When  he  did 

Variation  of  Animals  uodel'  Dome-- 
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amphibians,  and  fishes ;  also  witii  many  crasfaceans,  spiders,  and 
some  few  insects,  sucli  as  certain  orthoptera  and  libellnlEs.  In 
all  these  cases  the  variaSions,  through  the  accumulation  of  which 
the  male  acquired  his  proper  masculine  characters,  must  have 
oocrared  at  a  somewhat  lata  period  of  life ;  otherwise  the  young 
males  would  have  been  similarly  characterised ;  and  conformably 
with  oni  rule,  the  Tariations  are  transmitted  to  and  developed  in 
the  adult  males  alone.  When,  on  the  other  hand,  the  adult  male 
closely  resembles  the  young  of  both  sexes  (these,  with  rare 
exceptions,  being  alike),  he  generally  resembles  the  adult  female; 
and  in  most  of  these  cases  the  variations  through  which  the  yonng 
and  old  acquired  their  present  characters,  probably  occurred, 
according  to  oar  rule,  during  youth.  But  there  ia  here  room  for 
doubt,  fur  characters  are  sometimes  transferred  to  the  ofepring 
at  an  eaiher  age  than  that  at  whieh  they  first  appeared  in  the 
parents,  so  that  the  parents  may  have  varied  when  adult,  and 
have  transferred  their  characters  to  their  offspring  whilst  young. 
There  are,  moreover,  many  animals,  in  which  the  two  sexes  closely 
resemble  each  other,  and  yet  both  differ  irom  their  young ;  and 
here  the  character  of  the  adiills  must  have  been  acquired  late  in 
life ;  nevertheless,  these  characters,  in  apparent  contradiction  10 
our  rule,  aro  transferred  to  both  sexes.  We  must  not,  however, 
overlook  the  possibiUty  or  even  probabiUty  of  anccessiva  varia- 
tions of  the  same  nature  oociu;ring,  under  exposure  to  similar 
conditions,  simultaneously  in  both  sexes  at  a  rather  late  pieriod 
of  life ;  and  in  this  cose  the  variations  would  be  transferred  to 
the  oHapring  of  both  seses  at  a  corresponding  late  age ;  and  there 
would  then  be  no  real  contradiction  to  the  rule  that  variations 
occurring  late  in  life  ate  transferred  exclusively  to  the  ses  in 
which  they  first  appeared.  This  latter  rule  seems  to  hold  true 
more  generally  than  the  second  one,  namely,  that  variations 
which  occur  in  either  sex  early  in  hfe  tend  to  be  transferred  to 
both  sexes.  As  it  was  obviously  impossible  even  to  estimate  in 
how  large  a  number  of  cases  throughout  the  aniinal  kingdom 
these  two  propositions  held  good,  it  occurred  to  me  to  investigate 
some  striking  or  crucial  instances,  and  to  rely  on  the  result. 

An  excellent  case  for  investigation  is  afforded  by  the  Deer 
family.  In  all  the  species,  but  one,  the  horns  are  developed 
only  in  the  males,  though  certamly  transmitted  through  the 
females,  and  capable  of  abnormal  development  in  tliem.  In  the 
reindeer,  on  the  other  hand,  the  female  is  provided  with  horns ; 
so  that  in  this  species,  the  horns  ought,  according  to  our  rule, 
to  appear  early  in  life,  loi^  before  the  two  sexes  are  mature 
and  have  uome  to  differ  mtich  in  constitution.  In  all  the 
ulhor  species  the  horns  o-jght  to  appear  later  in  lifis,  which 
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would  lead  to  their  deyelopmcnt  in  that  sex  alone,  in  which 
tiiey  first  appeared  In  the  progenitor  of  the  whole  Family.  Now 
in  seven  species,  helongicg  to  distinct  sections  of  the  family  and 
inhabiting  difierert  regions,  ia  which  the  stags  alone  hear  horns, 
I  find  that  the  horns  first  appear  at  periods,  varying  from  nine 
months  after  birth  in  the  roebuck,  to  ten,  twelve  or  even  more 
months  in  the  stags  of  the  sis  other  and  larger  species."  But 
with,  the  reindeer  the  case  is  widely  different ;  for,  as  I  hear  from 
Prof.  Nilsson,  who  kindly  made  special  enqniries  for  me  in 
Lapland,  tiie  horns  appear  in  the  young  animals  within  four  or 
five  weeks  after  birth,  and  at  the  same  time  in  both  seies.  So 
that  here  we  have  a  structure,  developed  at  a  most  unnsually 
early  age  in  one  species  of  the  family,  and  litewiso  common  to 
both  sexes  in  this  one  species  alone. 

In  several  kinds  of  antelopes,  only  the  males  are  provided  with 
horns,  whilst  in  the  greater  number  both  sexes  bear  horns. 
With  respect  to  the  period  of  development,  Mr.  Blyth  informs 
me  that  there  was  at  one  time  in  the  Zoological  Gardens  a  young 
koodoo  (jin(.  sirepsjceros),  of  which  the  males  alone  are  homed, 
and  also  the  young  of  'a  closely-allied  species,  the  eland  {^Ant. 
arms),  in  which  both  sexes  are  horned.  Now  it  is  in  strict 
conformity  with  our  rule,  that  in  the  young  male  koodoo, 
although  ten  months  old,  the  horns  wore  remarkably  small,  con- 
sidering the  size  ultimately  attained  by  them;  whilst  in  the 
young  male  eland,  although  only  three  months  old,  the  horns 
were  already  very  much  lai^r  than  in  the  koodoo.  It  is 
also  a  noticeable  fact  that  in  the  prong-homed  antelope," 
only  a  few  of  the  females,  about  one  in  five,  have  horns,  and 
these  are  in  a  rudimentary  state,  though  sometimes  above  four 
inches  long;  so  that  as  far  as  concerns  the  possession  of  horns 
by  the  males  alone,  this  species  is  in  an  intermediate  condition, 
and  the  horns  do  not  appear  until  about  five  or  sis  months  after 
birth.  Therefore  in  comparison  with  what  little  we  know  of 
the  development  of  the  horns  in  other  antelopes,  and  from  what 

»  I  am  mach  obliged  to  Mr.  tinent,  see  J.  D,  Caton,  in  'Ottawa 
Cnpples  for  having  made  enqniries  Acad,  of  Kat.  Se.  1868,  p.  13.  Kor 
for  me  in  regard  to  the  Roebuck  Cer^va  Eldi  of  Pegu,  see  Lieut, 
tnd  Red  Deer  of  Scotland  from  Mr.  Beavan,  'Proe.  Zoolog.  Sea.'  IBBT, 
Robertson,    Clie    eiperienced    head-      p.  762. 

forester  to  the  Marquis  of  Breadal-  "  Antilocapra  Americana.    I  have 

bano.     In  regard  to  Fallow-deer,  I      to  thank  Dr.  CanSeld  for  informa- 

others    for    information.     For    the  femde:  see  aino  his  paper  in 'Proc. 

Cs-WM    alces    of   N.   America,   see  Zoolog.   Soc'  1866,   p.   1C9.     Alsc 

■lam)   and  Water,'  1888,  pp.    221  Owen,    'Anatomy    of   Vertebrate*, 

«ad  2S*  (  and  for  the  C.  Virgini-Bma  vol.  iii.  p.  B27. 
iDa  iinatgylooeros  of  the  same  eoo- 
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we  do  know  with  respect  to  the  horns  of  deer,  cattle,  <to.,  tlioio 
of  the  prous-iomed  antelope  appear  at  an  intermediate  period 
of  life,— that  is,  not  very  early,  as  in  cattle  and  sheep,  nor  very 
late,  as  in  the  larger  deer  and  antelopes.  The  horns  of  sheep, 
goats,  and  cattle,  which  are  well  developed  in  both  sexes,  though 
not  quite  equal  in  size,  can  be  felt,  or  even  seen,  at  birth  or  soon 
afterwards."  Our  riHe,  however,  seems  to  fail  in  some  breeds 
of  sheep,  for  instance  merinos,  in  which  the  rams  alone  are 
horned;  for  I  cannot  find  on  enqniry,"  that  the  horns  are 
developed  later  iu  Ufb  in  this  breed  than  in  ordinary  sheep  in 
which  both  seses  are  horned.  But  with  domesticated  sheep  the 
presence  or  absence  of  horns  is  not  a  firmly  fised  character ;  for 
a  certain  proportion  of  the  merino  ewes  bear  small  horns,  and 
eome  of  the  rams  are  hornless;  and  in  most  breeds  hornless 
ewes  are  occasionally  produced. 

Dr.  W.  Marshall  has  lately  made  a  special  stndy  of  the  pro- 
tuberances so  common  on  the  heads  of  birds,"  and  he  comes 
to  the  following  conclusion ;— that  with  those  sjiecies  in  which 
they  are  confined  to  the  males,  they  ate  developed  late  in 
life;  whereas  with  those  species  ia  which  they  are  common  to 
the  two  seses,  they  are  developed  at  a  very  early  period.  This  is 
certainly  a  striking  confirmation  of  my  two  laws  of  inheritance. 

In  most  of  the  species  of  the  splendid  family  of  the  Pheasants, 
the  males  differ  conspicuonsly  from  the  females,  and  they  acquire 
their  ornaments  at  a  rather  late  period  of  life.  The  eared 
pheasant  (CroBsop's^  aaritaiit),  however,  offers  a  remai-kable 
exception,  for  both  seses  possess  the  fine  caudal  plumes,  the 
large  ear-tufts  and  the  crimson  velvet  about  the  head ;  I  find 
that  all  these  characters  appear  very  early  in  life  in  accordance 
with  rule.  The  adult  male  can,  however,  bo  distinguished  from 
the  adult  female  by  the  presence  of  spurs;  and  conformably 
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with  our  rule,  these  do  not  begm  to  he  developed  before  the  ago 
of  sis  months,  as  I  am  assured  hj  Mr.  Bartlott,  and  e¥en  at  this 
age,  the  two  seses  can  liardlj  be  distiDgnished."  The  male  and 
female  Peacock  differ  conspicnouBly  from  each  other  in  almost 
every  part  of  their  plumage,  escept  in  the  elegant  head-crest, 
which  is  common  to  both  seses;  and  this  is  developed  very  earlj- 
in  life,  long  before  the  other  ornaments,  which  areeontined  tothe 
male.  The  wiid-duck  offers  an  anali^ons  case,  for  the  beautiful 
green  speculnm  on  the  wings  ib  common  to  both  seses,  though 
duller  and  somewhat  smaller  in  the  fcmaJo,  and  it  is  developed 
early  in  life,  whilst  the  curled  tail-feathers  and  other  ornaments 
of  tie  male  are  developed  later."  Between  such  extreme  cases 
of  close  sexual  resemblance  and  wide  dissimilarity,  as  those  of 
the  Crossoptilon  and  peacock,  many  intermediate  ones  could  be 
given,  in  which  the  characfcrs  follow  our  two  rules  in  their  order 
of  developments 

As  most  insects  emerge  from  the  pupa!  state  in  a  mature 
condition,  it  is  doubtful  whether  the  period  of  derelopment  can 
determine  the  transference  of  their  characters  to  one  or  to  both 
Bescs.  But  we  do  not  know  that  the  coloui'ed  scales,  for  instance, 
in  two  species  of  butterflies,  in  one  of  which  the  sexes  differ  in 
colour,  whilst  in  the  other  they  are  alike,  are  developed  at  the 
eame  relative  age  in  the  cocoon.  Nor  do  we  know  whether  all 
the  scales  are  simultaneously  developed  on  the  wings  of  the  same 
species  of  butterfly,  in  which  certain  coloured  marks  are  confined 
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to  one  sex.  wHlst  others  are  common  to  both  sexes.  A  diffeicnce 
of  this  kind  in  the  period  of  development  is  not  so  improbable  as 
it  may  at  first  appear ;  for  with  the  Urthoptera,  which  assume 
their  adult  state,  not  by  a  single  metamorphosis,  hat  by  a  sac- 
cossion  of  moults,  the  young  males  of  some  species  at  flrst 
resemble  the  females,  and  acquire  theii  distinetiTe  masculine 
characters  only  at  a  later  moult.  Strictly  analogous  cases  occur 
a,t  the  suc&issive  moults  of  certain  male  erostaceans. 

We  tiave  as  yet  considered  the  transference  of  characters,  re- 
latively to  their  period  of  development,  only  in  species  in  a 
natural  state,  we  will  now  turn  to  domesticated  animals,  and 
first  touch  on  monstrosities  and  diseases.  The  presence  of  super- 
numerary digits,  and  the  absence  of  certain  phalanges,  must  he 
determined  at  an  early  embrj  oaio  period — the  tendency  to  profuse 
bleedii^  is  at  least  coi^nital,  as  is  probably  colour-blindness — 
yet  these  peculiarities,  and  other  similar  ones,  are  often  hmited 
in  their  transmission  to  one  sex;  so  that  the  rule  that 
characters,  developed  at  an  early  period,  t«Ed  to  be  trans- 
mitted to  both  sexes,  here  wholly  fails.  But  this  rule  as 
before  remarked,  does  not  appear  to  bo  neai'ly  so  general  as  the 
conyerse  one,  namely,  that  characters  which  appear  lat«  in  life 
in  one  ses  aie  transmitted  exclusively  to  the  same  ses.  From 
the  fact  of  the  above  abnormal  pecnliarities  becoming  attached 
to  one  ses,  long  before  the  sesual  functions  are  active,  we  may 
infer  that  there  must  be  some  difference  between  the  sexes  at  an 
extremely  early  age.  With  respect  to  sesually-limitod  diseBses, 
we  know  too  little  of  the  period  at  which  they  originate,  to  draw 
any  safe  conclusion.  Gout,  however,  seems  to  fall  under  our 
rule,  for  it  is  generally  caused  by  intemperance  during  manhood, 
and  is  transmitted  from  the  father  to  his  sons  in  a  much  mora 
'  marked  manner  than  to  his  daughters. 

In  the  yarious  domestic  breeds  of  sheep,  goats,  and  cattle,  the 
males  differ  from  their  respective  females  in  the  shapeor  develop- 
ment of  their  horns,  fbrehead,  mane,  dewlap,  tail,  and  hump  on 
the  shoulders ;  and  these  peculiarities,  in  accordance  with  our 
rule,  are  not  fully  developed  until  a  rather  late  period  of  life. 
The  sexes  of  d(^8  do  not  differ,  except  that  in  certain  breeds, 
especially  in  the  Scotch  deer-hound,  the  male  is  mUch  larger 
and  heavier  than  the  female;  and,  as  we  shall  see  in  a  future 
chapter,  the  male  goes  on  increasit^  in  sizo  to  an  unusually  Sate 
period  of  life,  which,  according  to  rule,  will  account  tor  his  in- 
creased sizo  being  transmitted  to  his  male  offspring  alone.  On 
the  other  hand,  the  tortoise-shell  colour,  which  is  confined  to 
female  cats,  is  ipiite  distinct  at  birth,  and  this  case  violates  the 
rule.    There  is  a  breed  of  pigeons  in  which  the  males  alone  ars 


yGooc^le 


23S  I'he  Descent  of  Man.  Part  1! 

stieaked  with  bla«k,  and  the  streiiks  asa  be  detected  eTon  in  th: 
nestlings ;  but  thej  become  more  conEpicuous  at  each  suecesBiVG 
moalt,  so  that  this  ease  paxtiy  opposes  and  partly  supports  tlio 
rul&  With  the  English  Carrier  and  Pouter  iiigeons,  the  full 
deTolopraent  of  tiie  wattle  and  the  crop  occurs  rather  late  in  life, 
and  conformably  with  the  rule,  these  characterB  are  transmitted 
in  full  perfection  to  the  males  alone.  The  following  cases  perhaps 
come  within  the  class  previously  alluded  to,  in  which  both  sexes 
have  va^ed  in  the  same  manner  at  a  rather  late  period  of  liic, 
and  liave  consequently  transferred  their  new  characters  to  both 
sexes  at  a  corresponding  late  period ;  and  if  bo,  these  cases  are 
not  opposed  to  our  rule  : — there  esiat  sub-breeds  of  the  pigeon, 
described  by  Nenmeister,"  in  which  both  sexes  change  their 
colour  diuing  two  or  three  moults  (as  is  likewise  the  case  with 
the  Ahnond  Tumbler),  nevertheless,  these  changes,  though 
occurring  rather  late  in  life,  are  common  to  both  sexes.  One 
Tariety  of  the  Canary-bird,  namely  the  London  Prize,  ofiers  a 
nearly  analogous  case. 

With  the  breeds  of  the  Fowl  the  inheritance  of  various  charac- 
ters by  one  or  both  sexes,  seems  generally  determined  by  the 
period  at  which  such  chariictera  are  developed.  Thus  in  all  the 
many  breeds  in  whieh  the  adult  male  differs  greatly  in  colour 
from  the  female,  as  well  -as  from  the  wOd  parent-species,  he 
differs  also  front  the  young  male,  so  that  the  newly-acquired 
characters  must  have  api)eared  at  a  rather  late  period  of  life. 
Oa  the  other  hand,  in  most  of  the  breeds  in  which  the  two  sexes 
resemble  each  other,  the  young  are  coloured  in  nearly  the  same 
manner  as  their  parents,  and  this  rendtrs  it  probable  that  their 
colours  first  appeared  early  in  life.  We  have  instances  of  this 
feet  iu  all  black  and  white  breeds,  in  which  the  your^  and  old 
of  both  sexes  are  alike ;  not  can  it  be  maintained  that  there  is 
something  peculiar  in  a  black  or  whibi  plumage,  which  loads  to 
its  transference  to  both  sexes ;  for  the  males  alone  of  many 
natural  species  are  either  black  or  white,  the  females  being 
differently  coloured.  With  the  so-called  Cuckoo  But>-breeds  of 
the  fowl,  in  which  the  feathers  are  transversely  pencilled  with 
dark  stripes,  both  sexes  and  the  chickens  are  coloured  in  nearly 
the  same  manuer.  The  laced  plumage  of  the  Sebright  bantam 
is  the  same  in  both  sexes,  and  in  the  young  chickens  the  wing- 
feathera  are  distinctly,  though  impertectJy  laced.  Spangled 
Hamburgs,  however,  offer  a  partial  exception ;  for  the  two  sexes, 
though  cot  quite  alike,  resemble  each  other  more  closely  than 

'•  'DasGdnza  dcr  TaubeDzuctt,'      pais,    '  Le  pigeon  Tovageur  Iklge,' 
18.J7,  a.  21,  34.     For  (Jie  case  of      186S,  p.  67, 
Ifau  streaked  pt£eDiu,  ie«  Dr  Cha- 
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do  the  sexes  of  the  aboriginal  parentrspecies ;  yet  they  acquire 
their  characteristic  plumage  late  in  life,  for  the  chickens  are 
distinctly  jjencilled.  With  respect  to  other  characters  besides 
colour,  in  the  wild-parent  epecies  and  in  most  of  tho  domestic 
hreeds,  the  males  alone  possess  a  well-developed  comb;  but  in 
tho  young  of  the  Spanish  fowl  it  is  laigely  developed  at  a  very 
early  age,  and,  in  accordance  with  this  early  development  in  the 
male,  it  is  of  unusnaJ  size  in  the  adult  female.  In  the  CJome 
breeds  pugnacity  is  dereloped  at  a  wonderfully  early  age,  of 
which  curious  proofs  could  be  given ;  and  this  character  is  trans- 
mitted to  both  seses,  so  that  the  hens,  from  their  extreme 
pugnacity,  are  now  generally  exhibited  in  separate  pens.  With 
tho  Polisii  breeds  the  bony  protuberance  of  the  skull  which 
supports  tho  crest  is  partially  developed  even  before  tho  chickens 
are  hatched,  and  the  crest  itself  soon  begins  to  grow,  though  at 
first  feebly ;"  and  in  this  breed  the  adults  of  both  sexes  are 
charact«rised  by  a  great  bony  protuberance  and  an  immense  crest. 

Pinally,  from  what  we  have  now  seen  of  the  relation  which 
esislfl  in  many  natural  species  and  domesticated  races,  between 
the  period  of  the  development  of  their  characters  and  the 
manuer  of  their  transmission — for  example,  the  striking  fact  of 
the  early  growth  of  the  horns  in  the  reindeer,  in  which  both 
sexes  hear  horns,  in  comparison  with  their  much  later  growth 
in  the  other  species  in  which  the  male  alone  bears  horns — we 
may  conclude  that  one,  though  not  the  sole  cause  of  characters 
being  esclusively  inherited  by  one  sex,  is  their  development  at 
a  late  age.  And  secondlj,  that  one,  though  apparently  a  less 
efBcient  causo  of  characters  being  inherited  by  both  seses,  is 
their  development  at  an  early  age,  whilst  the  seses  differ 
but  little  in  constitution.  It  appears,  however,  that  some 
difference  must  exist  between  the  sesea  even  during  a  very 
early  embryonic  period,  for  characters  developed  at  this  age  not 
rarely  become  attached  to  one  sex. 

Sammary  and  eonclading  remarks. — From  the  foregoing  dis- 
cn.^ion  on  the  various  laws  of  inheritance,  we  learn  that  the 
characters  of  the  parents  often,  or  even  generally,  tend  to  become 
developed  in  the  offspring  of  the  same  sos,  at  the  same  age,  and 
periodically  at  the  same  season  of  the'  year,  in  wtiich  they  first 

"  For   full   particulars   and    r«-  250,  256.     In  regard  to  the  higher 

fereacesmall  these  points  respect-  animals,  tie  seiunl  differences  wbioh 

ing  the  sereral  bteeds  of  the  lowl,  have  arisen  mder  domestication  ai> 

see' Variation  nf  Animals  and  Plants  deacrihed  in  the  Hime  wort  UEdtr 
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apiKiared  in  Iho  parents.  But  thesD  rules,  owing  to  unknown 
cauMS,  are  tar  from  being  fixed.  Hence  during  the  modification 
of  a  species,  the  successive  changes  may  readily  to  transmitted 
in  different  ways ;  some  to  one  sex,  and  some  to  both  ;  some  to 
the  offspring  at  one  age,  and  some  to  the  ofispring  at  all  ages. 
Not  only  are  the  laws  of  inheritance  cstrereely  comples,  bat  so 
are  the  causes  which  induce  and  govern  variability.  The 
TariatioEs  thus  induced  are  preserved  and  accumulated  by 
eesual  selection,  wUich  is  in  itself  an  extremely  cojnples  affair, 
depending,  as  it  does,  on  the  ardour  in  love,  the  courage,  and 
the  rivalry  of  the  males,  as  well  as  on  the  powers  of  perception, 
the  laate,  and  will  of  the  female.  Sesual  selection  will  also 
he  largely  dominated  by  natural  selection  tending  towards 
the  general  welfare  of  the  species.  Hence  the  manner  in  which 
tho  individuals  of  either  or  both  sesea  have  been  affected 
through  sesual  selection  cannot  fail  to  be  complei  in  the  highest 
degree. 

When  variations  occur  late  in  life  in  one  sex,  and  are  trans- 
mitl*!d  to  the  same  'les  at  the  same  age,  tho  other  ses  and  the 
young  are  left  unmcfdifled  Wlicn  they  occur  late  in  life,  but 
are  transmitted  to  both  seses  at  the  Kame  age,  the  young  alona 
are  left  unmodified.  Variation'!,  however,  may  occur  at  any 
period  of  life  in  one  sex  or  in  both,  and  be  transmitted  to  both 
eoses  at  all  ages,  and  then  all  the  individualB  of  the  species 
are  similariy  modified.  In  the  followmg  chapters  it  will  be  seen 
that  all  these  cases  frequentlj  occm  m  nature. 

Sexual  selection  can  never  act  on  any  animal  before  the  ago 
for  reproduction  arrives.  From  the  great  eagerness  of  the  male 
it  has  generally  acted  on  this  ses  and  not  on  the  females.  The 
maloB  have  thus  become  provided  with  weapons  for  ^hting 
with  their  rivals,  with  organs  for  diECOvering  and  secureJy 
holding  the  female,  and  for  esciting  or  charming  her.  When 
the  sexes  differ  in  these  respects,  it  is  ajso,  as  we  have  seen,  an 
extremely  general  law  that  the  adult  male  differs  more  or  less 
from  the  young  male ;  and  we  may  conclude  from  this  fact  that 
the  successive  variations,  by  which  the  adult  male  became  modi- 
fied, did  not  generally  occur  much  before  the  age  for  reproduction. 
AVhenever  some  or  many  of  the  variations  occurred  early  in 
life,  tho  young  males  would  partake  more  or  less  of  the  charac- 
ters of  tiie  adult  males ;  and  differences  of  this  kind  between 
tho  old  and  young  males  may  be  observed  in  many  species  of 
animals. 

It  is  probable  that  young  male  animals  have  often  tended  to 
vary  in  a  manner  which  would  not  only  have  been  of  no  use  to 
them  at  an  early  age,  but  would  have  been  actually  injurious!— 
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49  by  acquiring  bright  colours,  which  would  rcndur  them  cou- 
spicEOua  to  their  encanies,  or  by  acquiring  structures,  such  as 
gr^at  horns,  wMch  would  espend  much  yital  force  in  thei; 
lievelopment.  Variations  of  this  kind  occurring  in  the  young 
malus  would  almost  certainly  be  eliminated  through  natural 
selection.  Witli  the  adult  and  experienced  males,  on  the  other 
hand,  the  adyantages  deriyed  from  the  acquisition  of  saeh 
characters,  would  more  than  counterbalance  some  exposure  to 
danger,  and  some  loss  of  vital  force.  >, 

As  tariations  which  give  to  the  male  a  better  chance  of  \ 
conquering  other  males,  or  of  Snding,  securing,  or  charming  the  1 
opposite  ses,  would,  if  they  happened  to  arise  in  the  female,  be  I 
of  no  service  to  her,  they  would  not  be  preserved  in  her  through  1 
sesual  selection.  We  have  also  good  evidence  with  domesticated 
animals,  that  variations  of  all  kinds  are,  if  not  carefully  selected, 
soon  lost  through  iutercroBsing  and  accidental  deaths.  Conse- 
qnentJ  J  in  a  state  of  nature,  if  variations  of  the  above  kind  chanced 
to  arise  in  the  female  Une,  and  to  be  transmitted  exclusively  in 
this  line,  they  would  he  estremely  liable  to  be  lost.  If,  however, 
the  females  varied  and  transmitted  their  newly  acquired 
characters  to  their  oflspring  of  both  sexes,  the  charaeters  which 
were  advantageous  to  the  males  would  be  preserved  by  tiera 
through  sexual  selection,  and  the  two  sexeswould  in  consequence 
be  modified  in  the  same  manner,  although  such  characters  were  of 
no  use  to  the  females;  but  Ishall  hereafter  have  to  recur  to  these 
more  intricate  contingencies.  Lastly,  the  females  may  acquire,  and 
apparently  have  often  acquired  by  transfeienoe,  characters  from 
tho  male  sex. 

Aa  variations  occurring  late  in  life,  and  transmitted  to  one 
ses  alone,  have  incessantly  been  taken  advantage  of  and  accumu- 
lated through  sexual  selection  in  relation  to  the  reproduction  of 
the  species;  therefore  it  appears,  at  first  sight,  an  unaccountable 
iact  that  similar  variations  have  not  frequently  been  accumu- 
lated through  natural  selection,  in  relation  to  the  ordinary 
habits  of  life.  If  this  had  ocsurced,  the  two  seses  would  often 
have  been  differently  modified,  for  the  sake,  for  instance,  of 
Cfflpturii^  prey  or  of  escaping  flrom  dai^er.  Differences  of  this 
kind  between  the  two  sexes  do  occasionally  occur,  especially  in 
the  lower  classes.  But  this  implies  that  the  two  sexes  follow 
different  habits  in  their  struggles  for  existence,  which  is  a  rare 
circumstance  with  the  higher  animals.  The  case,  however,  is 
widely  different  with  the  reproductive  functions,  in  which  respect 
the  sexes  necessarily  differ.  For  variations  in  structure  which 
are  related  to  these  functions,  have  often  proved  of  value  to  one 
eex  and  from  having  arisen  at  a  late  period  of  life,  have  been 
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u'ansmitlBd  to  one  sex  alone ;  and  such  variations,  thus  preserved 
aud  transmitted,  have  given  rise  to  secondary  Bexual  characters. 
In  the  following  chapters,  I  shaJl  treat  of  the  secondary 
sexual  characters  in  animals  of  all  classes,  and  shall  eodeavoui  in 
each  case  to  apply  the  prineiplfis  explained  in  the  present 
chapter.  The  lowest  classes  will  ddtajn  us  for  a  very  short  time, 
but  the  higher  animals,  especially  birds,  must  be  treated  at 
coiLsidetable  length.  It  should  be  borne  in  mind  that  for 
reasons  already  assigned,  I  intend  to  give  only  a  fow  illustrative 
instances  of  the  innumerable  structures  by  the  aid  of  wliich  the 
male  finds  the  female,  or,  when  found,  holds  her.  On  the  otlict 
hand,  all  structures  and  instincts  by  the  aid  of  which  the  icalo 
conquers  other  males,  and  by  which  he  allures  or  eseites  the 
female,  will  be  fully  discussed,  as  these  are  in  many  ways  the 


n  the  pTf^orHonal  numbers  of  the  two  sexes  in  animah 
belonging  to  vario-as  citMXfS. 

As  no  one,  as  far  as  I  con  discover,  has  paid  attention  to  the 
relative  numbers  of  the  two  sexes  throughout  the  animal 
kingdom,  I  will  here  give  such  materials  as  I  have  been  able  lo 
collect,  although  they  am  extremely  imperfect.  They  consist  in 
only  a  few  instances  of  actual  enumeration,  and  the  numbers  are 
not  very  large.  As  the  proportions  are  known,  with  certainty  only 
in  znankind,  I  will  first  give  them  as  a,  standard  of  comparison. 

J/an.— In  England  durmg  ten  years  (from  1857  to  1866)  the 
average  number  of  children  horn  alive  yearly  was  707,120,  in 
the  proportion  of  lOi'6  males  to  100  females.  But  in  1857  the 
male  births  thronghout  England  were  as  105'2,  and  in  1865  as 
104-0  to  100.  Looking  to  sepaxafa  districts,  in  Euckingham- 
shire  (where  about  5000  children  are  annually  bom)  the  mtan 
proportion  of  male  to  female  births,  during  the  whole  period  of 
the  above  ten  years,  was  as  102  8  to  100  whil>,t  m  N  Wales 
(where  the  average  annual  births  are  12  873)  it  was  at  aigh 
as  106-2  to  100.  Taking  a  stiil  smaller  distrjct  viz  Eut 
laudshii-a  (where  the  annual  births  avenge  only  7i)9),  m  ISbi 
the  male  births  were  as  114  6,  and  in  1&62  as  only  97  0  lo 
100;  but  oven  in  this  small  district  the  average  of  the  7385 
births  during  the  whole  ten  years  was  ab  104  5  to  100  that  is  m 
the  same  ratio  as  throughout  England."  The  proportions  are 
sometimes  sUghtly  disturbed  by  uaknown  causes;   thus  Prof. 

**  •  Tweoty-nlnth  Annual  Repoft  In  this  report  (p.  lii.)  :.  sptcisl  d& 
•f  tlie  a^iBti-ar-Qeneral  for  18G6/      cennial  tablt  i>  girou. 
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Faye  states  "  that  id  some  districts  of  Norway  there  has  been 
"  during  a  deeemiial  period  a  steady  deficieBcy  of  boys,  whilst 
''  in  othors  the  opposite  condition  has  existed."  la  France 
during  forty-four  years  the  male  to  the  femaJe  hirths  have  been 
as  106-2  to  100;  but  during  this  period  it  has  occurred  five 
timoa  in  one  department,  and  six  times  in  another,  that  tho 
female  births  have  exceeded  the  males.  In  Eussia  the  average 
proportion  is  as  high  as  108'9,  and  in  Philadelphia  in  the  United 
Slates  as  110-5  to  100."  The  average  tor  Europe,  deduced  by 
Bicies  from  about  seventy  million  births,  is  106  males  to  lOO 
females.  On  the  other  hand,  with  white,  children  bom  at  the 
Cape  of  Good  Hope,  the  proportion  of  males  is  so  low  as  to  fluetnat* 
daring  saccesaive  years  between  90  and  99  males  for  every  100 
femalen.  It  is  a  sii^ular  fiict  that  with  Jews  the  proportion  of 
male  births  is  decideiJly  larger  than  with  Oliristians:  thus  in 
Prussia  the  proportion  is  as  113,  in  Breslan  as  114,  and  in 
Livonia  as  120  to  100;  the  Christian  births  in  these  conntries 
being  the  same  as  usual,  for  instance,  in  Livonia  as  104  to  lOO.™ 
Prof.  Faye  remarks  that  "  a  stiU  greater  preponderance  of 
"  maJes  would  be  met  with,  if  death  stmok  both  seses  in  equal 
"  T>roj)ortion  in  the  womb  and  diurii^  birth.  But  the  fact  is,  that 
"  for  every  100  still-born  females,  we  have  in  several  countries 
"  from  134-6  to  144-9  still-born  males.  During  the  first  four  or 
"  five  years  of  life,  aliio,  more  male  children  die  than  females ; 
"  for  example  in  England,  daring  the  first  year,  126  boys  die  for 
"  every  100  gu:!s— a  proportion  which  in  France  is  still  more 
"  unfavourable.™'  Dr.  Stockton-Hough  accoaats  for  these  facts 
in  part  by  the  more  frequent  defective  development  of  males 
than  of  females.    We  have  before  seen  that  the  male  sex  is  more 
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VEiriable  in  structnre  than  the  female;  and  variations  iu  im- 
portant organs  would  generally  be  injurious.  But  the  size  of 
the  body,  and  especially  of  the  head,  being  greater  iu  male  tiaii. 
lemole  infiinta  is  another  cause;  for  tJie  males  are  thus  more 
liable  to  be  injured  during  parturition.  Consequently  the  still- 
born males  are  more  numerous ;  and,  as  a  highly  competent  judge, 
Dr.  Criohton  Browne,"  bellevea,  male  infanta  often  siiffer  in  health 
for  some  years  after  birth.  Owing  to  this  excess  is  tte  death- 
rate  of  male  children,  both  at  birth  and  for  some  time  sub- 
sequently, and  owing  to  the  esposnre  of  grown  men  to  various 
dangers,  and  to  their  tendencj'  to  emigrate,  the  females  in  all 
old-settled  countries,  where  statistical  records  have  been  kept," 
aio  found  to  preponderate  considerably  over  the  males. 

It  seems  at  first  sight  a  mysterions  fact  tbat  in  different 
nations,  under  different  conditions  and  climates,  in  Naples, 
Prussia,  'Westphalia,  Holland,  France,  England  and  the  United 
States,  the  excess  of  male  over  female  births  is  less  when  they 
are  illegitimate  than  when  legitimate."  This  has  been  explained  by 
difierent  writers  in  many  different  ways,  as  from  the  mothers 
being  generally  young,  from  the  large  proportion  of,  first  preg- 
nancies, &c.  But  wc  have  seen  that  male  infante,  from  the  largo 
size  of  their  heads,  suSei  more  than  female  infants  daring 
parturition ;  and  as  Iho  mothers  of  illegitimate  ehildren  must  be 
more  Uable  than  other  women  to  undergo  bad  labours,  from 
various  causes,  such  as  attempts  at  concealment  by  tight  lacing, 
hard  work,  distress  of  mind,  &c.,  their  male  infents  would 
proportionably  suffer.  And  this  probably  is  the  most  efBoieut 
of  all  the  causes  of  the  proportion  of  males  to  females  bum 
alive  being  less  amongst  illegitimate  children  than  amongst  the 
legitimate.  With  most  animals  the  greater  size  of  the  adult 
male  than  of  the  female,  is  due  to  the  stronger  males  having 
conquered  the  weaker  in  their  straggles  for  the  possession  of 
the  females,  and  no  doubt  it  is  owing  to  this  fact  that  the  two 
seses  of  at  lea^t  some  animals  differ  in  sizs  at  birth.     Thus 


"  '  West  Riding  Lunatic  Asylum  P.iraguay,  actording  lo  the  in:i:urac 
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we  havo  the  curioiis  fact  that  we  may  attriliuto  the  more 
frequent  deaths  of  male  than  female  infants,  esijeciaJly  amongrt 
the  illegitimate,  at  least  in  i)art  to  sexual  eeleetion. 

It  has  often  been  supposed  that  the  relative  age  of  the  two 
]iarents  determines  the  sei  of  theoflspring;  and  Prof  Leuokart'" 
has  advanced  what  he  considers  sufficient  evidence,  with  respect 
to  man  and  certain  domesticated  ammaJs,  that  this  is  one  impor- 
tant though  not  the  sole  fiictor  in  the  result  So  ^;aia  the  period 
of  impr^uation  relatively  ta  the  state  of  the  female  has  heen 
thought  by  some  to  he  the  efficient  cause ;  but  recent  observa- 
tions diaoountenance  this  belief.  According  to  Dr.  Stoctton- 
Hough,**  the  season  of  the  year,  the  poverty  or  wealth  of  the 
parents,  residence  in  the  country  or  ta  citieB,  the  crossing  of 
foreign  immigrants,  Ac,  all  influence  the  proportion  of  the 
sexee.  With  mankind,  polygamy  has  also  been  supposed  to  lead 
to  the  birth  of  a  greater  proportion  of  female  infants ;  but  Br.  J, 
Campbell "  carefully  attended  to  this  subject  in  the  harems  of 
SJam,  and  concludes  that  the  proportion  of  male  to  female  births 
is  the  same  as  from  monogamous  unions.  Hardly  any  animal 
has  been  rende.isd  so  highly  polygamous  as  tie  English  race- 
horse, and  we  shall  immediately  see  that  his  male  and  female 
offipring  are  almost  exactly  equal  in  number.  I  will  now  give 
the  facts  which  I  have  collected  with  respect  to  the  proportional 
numbers  of  the  seses  of  various  animals ;  and  will  then  briefly 
discuss  how  far  selection  has  come  into  play  in  determining  tho 
result 

UnreeE.— Mr.  Tegetmeier  has  been  so  kind  aa  to  tabulate  for  roe  fmm 
the  '  Eaoing  Calendar'  the  birtbii  of  race-horees  durin"  n  period  of 
tBenly-ono  yeara,  viz.,  from  1846  to  1867;  1849  being  omitted,  as  no 
returns  were  that  yeiir  published.  The  total  births  were  25,560,"  coa- 
aisting  of  12,763  maJea  and  12,797  females,  or  ia  the  proportion  of  99-7 
melaB  lo  ]  00  females.  Ah  (hese  Qumhera  are  tolerably  iarge,  and  sa 
they  are  druwn  from  all  parts  of  England,  dining  several  years,  we  may 
with  mnoh  confidence  conclude  tl^t  with  the  domiretio  horee,  or  at 
least  with  the  reoe-horae,  the  two  seses  are  produced  in  almost  equal 
sumbeiB.    The  fiuctuations  in  (he  proportions  duihig  successive  yearx 

"  Leuckart  (in  Wagner  '  Hand-  notice,    as    shewinj    how    infertile 

w6i-terbuoh  dor  Phys.*  L,  iy.  1853,  these   highly-nnrtuted    and   rather 

1.  774.  ulosely-intu'bi'ed  animata   have  be- 

"  Social  Science  Asbm.  of  Fhila-  come,  that  not  far  from  one-third  o! 

delphia,  1B74.         .  the  ma.Bs  &iled  .s  produce  liv.ng 

"     '  Antliropoli^cal       Rfiew,*  foals,     Thm  during  1866, 809  moli; 

April,  1870,  p.  QTia.  ■  collB  ^nd  816  female  colta  were  bora, 

*■  During  eleven  yeai's  a  recorl  and   743   mares  failed  to   produw 

was  tept  of  the  number  of  mares  offspring.     Duiing  1867,  836  malea 

which  prored  barren  oc  prematurely  and  902  fbmales  were  bom,  apd  7tH 

illppcd  their  foals;  an^  it  desetres  wares  failed. 
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are  oloBclj  like  thofe  whicli  0(^ClIr  n'ttli  mankinrl,  ivbeo  a  dma,ll  acJ 
thmlj-populattni  area  ia  contddered ;  t)jas  in  1S56  the  male  tiorses  were 
aa  107-1,  and  in  18S7  aa  only  92'6  to  100  females,  lu  the  tabulated 
retarns  tbo  ptvportionB  ¥»ry  in  cycles,  for  the  males  exceeded  the 
females  duriii);  six  socceaeive  years ;  and  (bo  females  exceeded  the 
nmles  during  two  periods  casli  of  four  years:  this,  however,  may  lie 
aooidontal :  at  least  J  can  detect  nothing  of  the  kiiid  with  man  in  the 
deceniiial  table  in  the  Begiatiar's  Report  for  1866. 

Dogt. — During  a  period  of  twelvH  years,  from  1857  lo  1868,  the  birtlis 
of  a  Ih^^  umabBX  of  greyhounds,  tiuxjughoat  England,  were  sent  to 
tbe  '  Field'  newspaper ;  and  I  am  a^n  iudebtod  to  Mr.  Tegetmeier  for 
OBrefully  tabulating  the  results.  The  recorded  biiths  were  6878, 
cunsititing  of  3605  males  and  3273  l^enjiiles,  that  is,  in  the  propurtiun  of 
110-1  maTeB  to  100  females.  The  greatest  fluotUHtions  oeourrcd  in 
1864,  when  the  proportion  waa  as  95'3  males,  and  in  1867.  as  116-3 
midea  to  100  femiiles.  The  above  average  proponioD  of  IlO'l  to  tOO  is 
prubflbly  nearly  ocutect  in  the  case  of  iho  greyboimd,  but  wtotlier  it 
would  hold  with  otbet  domesticated  breeds  is  in  some  dwree  doubtful. 
Mr.  Cupples  has  etiqnired  from  severul  greet  breeders  of  dogs,  and  finds 
that  all  without  exception  believe  that  females  are  prodnt'ed  in  excess ; 
but  he  suggests  that  this  belief  may  have  arisen  from  females  being 
less  valued,  and  from  tbe  consequent  disappointment  prodneing  a 
stronger  impre«sion  on  the  mind. 

Sfti™. — The  sexes  of  sheep  are  not  aacertainid  by  agricnlturista  ontil 
several  months  aftor  biitb.  at  the  period  wbun  the  mules  are  castrated  i 
so  thnt  the  following  returns  do  not  give  the  proportions  at  birth. 
MoTBoyec,  I  find  that  eeverai  great  breedum  in  Scollanii,  who  annnally 
raise  some  thousand  sheep,  are  firmly  oonvinced  that  a  larger  pro[«rtioii 
of  males  flian  of  femali:s  die  duriiiK  the  first  year  or  two.  Therefore  the 
proportion  of  males  would  bo  somewhat  larger  at  birth  than  at  the  uge  of 
castration.  This  is  a  remarkable  coindileuce  with  what,  as  we  lave 
seen,  occurs  wilh  mankinil,  and  both  cases  probably  depend  on  tbe 
aume  caose.  I  have  received  returns  from  four  gentlemen  in  England 
ivho  have  breil  Lowland  sheep,  chiefly  Leioesters,  darling  the  last  ten  to 
sixteen  years;  they  amount  altogelher  to  8^65  births,  oonsisting  of 
44U7  males  and  4558  t'euiales;  thai  is  in  tbe  proportion  of  1)6  7  mal^  to 
100  females.  With  respect  to  Cheviot  and  blacb-faccd  sheep  bred  in 
Scotland,  I  have  received  returns  from  six  breeders,  two  of  them  on  a 
>irge  scalp,  chiefly  fur  the  years  1867-1869,  but  some  of  the  returns 
extend  back  to  1862.  The  total  number  recorded  amounts  to  50.685, 
consibtiug  of  25.071  males  and  25,611  females,  or  in  the  proportion  of 
97.9  males  to  100  females.  If  we  take  the  English  and  Scotch  retmns 
together,  the  total  number  amounts  to  59,650,  oonaiating  of  29,478 
males  and  30.172  females,  ur  as  97'7  to  100._  So  that  with  sheep  at  the 
age  of  castration  the  females  are  certainly  in  excess  of  flie  males,  but 
prubably  this  would  not  hold  good  at  Ijirth." 

Of  (hitU  I  have  reotived  returns  fiom  nine  gentlemen  of  982  births, 
too  few  to  be  trusttd ;  these  consiated  of  477  bull-calves  and  505  eow- 

"  I  am  much  indebted   to  Mr.  tion  to  the  premature  deaths  gf  the 

Cnwles  for  having  procured  for  me  males, — a    statement    eubsequently 

the  above  returns  from  Sootliind,  as  confirmed    by    Mr.   Aitohison    and 

well  HE  Eome  of  the  folluirtng  re-  others.     Tl>  thii  latter   gentleman, 

turns  on  tattle.     Mr.  B.  Elliot,  of  and  to  Mr.  Payan,  1  owe  my  thsnlu 

Laighwood,  first   called  my  atten-  for  Urje  returns  as  to  sheep. 
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calves;  i.e.,  in  the  pcoportion  of  9i*4  males  to  100  fejoalus.  The  Rtv. 
W.  D.  Fox  informs  me  that  in  18G7  out  of  at  ealvea  bom  on  a  farm  in 
Derbyabire  only  ntie  was  a  bulL  Mr.  Harrison  Wfir  has  enquired  from 
Beveral  breeders  of  Pig»,  and  moat  of  them  estimate  the  male  to  the 
female  births  ad  aboDt  7  to  G.  This  same  gentleman  hue  bred  Eaiihiiii 
for  many  yoara,  and  haa  noticed  that  a  far  great<jr  number  oi'  buoka  are 
produced  than  does.    But  estimations  are  of  little  valoe. 

Of  maoimalia  in  a  state  of  nature  1  have  been  able  to  learu  very 
Jittle.  In  regard  to  the  common  rat,  I  hase  received  coafliotinp 
Btatement9.  Mr.  B.  Elliot,  of  Laighwood,  informs  me  that  a  ratn^lcher 
assured  him  that  be  had  always  found  the  males  in  great  o^ceas.  BTen 
with  the  youug  in  the  oesi.  In  oonseqaence  of  this,  Mr.  Elliot 
himself  subsequently  exLunined  some  hundred  old  ones,  and  foand  Iho 
etutement  true.  Mr,  F.  Bookland  has  bred  a  large  number  of  white 
rata,  end  be  also  belieTea  that  the  males  greatly  ex{^eed  the  females. 
In  regard  to  Moles,  it  is  said  that  "  the  males  are  much  more  numeroua 
"  than  the  females  i"**  and  as  the  catching  of  these  animals  is  a  special 
occupation,  the  statement  may  pethapa  be  trusted.  Sir  A.  Smith,  in 
desoribiug  an  antelope  of  S.  Afiiea"  iKvbne  dliprtprymnui),  remarks, 
that  in  the  herds  of  this  and  other  species,  the  males  ate  few  in  number 
compared  fvitli  the  ftauales  :  the  oativea  believe  that  they  are  born  in 
this  proportion ;  others  believe  that  the  younger  males  are  cxpelleii 
from  the  herds,  and  Sir  A.  Smitb  says,  that  though  he  haa  himself 
uever  seen  herds  oonsiating  of  young  males  alone,  otbers  afarm  that 
this  doea  occur.  It  appears  probable  that  the  young  Vihon  expelled 
from  the  herd,  would  -rfleu  fall  a  prey  to  the  many  beasts  of  preyof  tho 
Coantry, 

BIRDS. 

With  respect  to  the  Fowl,  I  have  received  only  one  account,  namely, 
that  out  of  1001  cbiokens  of  a  highly-bred  stock  of  Cochins,  reared 
duricg  eight  years  by  Mr.  Streteh,  IS7  proved  males  and  Sll  females: 
i.e..  as  9t-7  to  100.  In  regard  io  domeafic  pigeons  there  is  good 
Bvidanca  either  that  the  males  are  produced  in  exeesa,  or  that  they  live 
longer ;  for  these  birds  invariably  pair,  and  single  males,  as  Mr.  Teget- 
lueier  informs  me,  can  always  be  purchased  cheaper  than  females. 
Usually  the  two  birds  reared  from  the  two  eggs  laid  in  the  same  nest 
are  a  male  and  a  female  ;  but  Mr.  Harrison  Weir,  who  has  been  so  large 
H  breeder,  says  that  he  has  often  bred  two  cocks  ftom  the  same  nest, 
and  seldom  two  heos ;  moreover,  the  hen  is  generally  the  weaker  of  the 
two,  and  more  liable  to  petish. 

With  respect  to  binla  in  a  state  of  nature,  Mr.  Gould  and  others" 
are  couvmced  that  the  males  are  generally  the  more  nnmerous;  and 
aa  the  yonng  males  of  many  species  resemble  the  females,  the  latter 
would  naturally  appear  to  be  the  more  nmneroua.  Large  numbers  of 
pheasants  are  reared  by  Mr.  Bakerof  Leadenhall  from  egga  laid  by  wild 
birds,  and  he  informs  Mr.  Jernier  Weir  that  four  or  five  males  to  one 
female  are  generally  produced.    An  experienced  observer  rpmnrks," 

*•  Bell, 'History  of  British  Quad-  iv.  s.  990)  comes  to  the  same  eon- 

ropeds,'  p.  100.  elusion. 

"  '  Illaetrationa   of  the  Zoology  "  On  the  aothority  nf  L.  Lloyd, 

of  S.  Atrioa,"  1849,  pi.  29.  'Game  Birdi  of  Sweden,"  1867   fp 

*'  Brehm  ('  IUds',.  Thieilebeu,'  B.  12,  132. 


yGooc^le 


248  The  Descent  of  Man.  Piicr  II, 

lliat  in  SeaodinaTia  the  broods  of  the  oaperaajlrie  and  blaok-ccck 
coDtuin  more  males  than,  females ;  e,Qd  that  nith  the  Dal-ripa  (a  Mod 
of  ptHTmigHu)  mora  males  than  females  attead  ths  Ma  or  placea  ut 
oanrtehip;  but  this  latter  ciroumeliuioe  is  accounted  foi  by  some 
chaeryers  by  a  greater  number  of  hen  birds  being  iiilled  by  vermin. 
Prom  vacious  &cis  given  by  Wliite  of  Selbome,"  it  seems  clear  that 
the  males  of  the  partridge  must  be  in  considtrable  escess  in  the  Boulh 
of  Kngland ;  ani  I  have  been  assured  that  tbis  is  the  case  in  Scotland. 
Mr.  Weir  on  enquiring  from  the  dealers,  who  rfoeiTe  at  cert^n  seasona 
largo  nmnbeis  of  ruQs  {Ma/ihstet  pugnox),  'was  told  that  the  males  aro 
much  the  more  numerous.  This  same  naturalist  has  also  enquirod  for 
me  from  the  birdcatchera,  who  annnally  catch  an  astoaisiiing  nmabft 
of  varinus  smaU  species  alive  for  the  London  tnarktt,  and  he  was  un- 
hesitatingly nnsneml  by  an  old  and  truscworthy  rano,  that  with  Ibo 
lihoffiiich  tbe  males  are  in  large  esoess;  he  thought  as  high  as  2  males  to 
1  female,  or  at  least  as  high  as  5  to  8."  The  males  of  tlie  blackbird, 
he  likewise  maintained,  wore  by  iar  the  more  numerous,  ivhetVier 
caught  by  traps  or  by  netting  at  night.  These  statements  maj' 
apparentjy  be  trusted,  because  this  same  maTi  said  that  the  Si 
about  equal  with  the  iark,  the  twite  {lAwttia,  ituintitflct),  and  g 
On  the  other  hand,  he  is  certain  that  with  the  common  linnet,  tnu 
femalea  preponderate  greatly,  but  anequaJly  during  diiferent  years ; 
during  some  years  lie  has  found  thefemak-a  to  the  males  as  fonr  to  one. 
It  bhouid,  however,  be  borne  in  mind,  that  the  chief  seiison  tbr  catcliing 
birds  does  not  begin  till  September,  so  that  with  some  spoeies  partial 
migmtioas  may  have  begun,  and  the  flncks  at  this  periid  often  oonsist 
of  hens  alcne.  Mr.  Sulvm  paid  particular  attention  to  the  sexes  of  the 
bummiDg-birds  in  Central  America,  and  he  is  convinced  that  with 
most  of  the  species  the  males  are  in  excess;  thus  one  year  he  poooted 
204  specimens  belonging  lo  ten  species,  and  these  consisted  of  166 
males  and  of  only  3S  females.  With  two  other  species  the  females  were 
in  eicesa ;  but  the  proportions  apparently  vary  either  during  different 
seasons  or  in  different  localities;  for  on  one  occasion  the  males  of 
Canroijiopferiu  ftemfleufunis  were  to  Uie  females  as  5  to  2,  and  on 
another  occasion"  in  exactly  the  reversed  ratio.  As  bearing  on  this 
latter  point,  I  may  add,  that  Mr.  Powys  found  in  Corfu  and  Bplms 
the  sexes  ot  the  chaffinch  keeping  apart,  and  "  the  females  by  for  the 
"  most  numerous ;"  whilst  in  Palestine  Mr.  Tristram  found  "  the  male 
"  flocks  appearing  greatly  to  esoeed  the  female  in  number."*'  So 
again  with  the  Cuiaeai'is  maj'irr,  Mr.  G.  Taylor"  says,  that  in  florida 
there  were  "  very  I'ew  females  in  proportion  to  the  males,"  whilst  in 
Eonduraa  the  proportion  was  the  other  way,  the  species  there  bavin)? 
the  charaitcr  of  a  polygamist 

"  'Nat.  Hist,  of  Salbornc,'  letter  Brer  caught  by  one  m.in  in  a  single 

nil.  edit,  of  1825,  vol.  i.  p.  139.  day  was  70. 

"  Mr.     Jenner     Weir     received  •■  '  Ibis,'  vol.  ii.  p.  280,  as  qutttd 

similar  intormation,  on  making  en-  ra  Gonld's   '  TroohiUdfe,'   1861,    p. 

quiries  during  the  following  year,  52.     For  the  foregoing  proportionfi, 

To  shew  the  nnmbtr  of  living  chaf-  I  am  indebted  to  Mr.  Salvin  for  a 

finches  caught,  I  may  mention  that  table  of  his  results, 
in  18S9  there  was  a  match  between  "  'Ibis,'  1860,  p.  137;  and  1887 

two  eiperts,  and    one  man  caught  p.  369. 
in  a  day  62,  and  another  40,  mi^le  "  'IWs,'  1862,  p.  1^7, 
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FISH 

WiUi  Fish  the  proport  ou'J  numbera  of  the  Eoxes  ran  Tie  OBPeifBiiiod 
only  by  oalching  IhelO  in  the  aJ  It  or  nearly  ailult  state  ;  and  there 
ore  many  diffloalties  m  arriving  at  any  juat  conoluaion.'*  Infertile 
fomalea  might  readily  be  mistuken  for  males,  as  Dr.  Giinther  bus 
remftrked  to  me  in  reeard  to  trout  ft  tb  eorae  spaciefl  ibe  malea  are 
beliered  to  die  soon  after  fertilising  the  ota.  Witli  many  speoioa  tl-e 
malBB  are  of  much  Bmailei  size  than  the  females,  so  that  a  large 
camber  of  malea  would  escape  from  the  same  net  by  which  tlie  females 
were  caught  M.  Carbnnnier,"  who  has  especially  attended  to  [ho 
naturalhiatury  of  thepike  (Eioxlwiint),  statea  that  many  males,  owing 
to  their  small  size,  are  devoured  by  the  larger  females ;  and  he  believer 
that  Ibo  males  of  almost  all  fish  are  exposed  from  Ibis  seme  canae  to 
greater  danger  thau  the  females.  Nevertheless,  in  tlie  ffw  f»BeB  in 
whioh  the  proportional  numbera  have  been  actually  observed,  the 
malea  appear  to  be  largely  in  exceaa.  Thus  Mr.  It.  Baist,  the  superin- 
tendent of  the  Stormontfleld  esperiments,  aays  that  in  1865,  out  of  70 
salmon  first  landed  for  the  jiurpose  of  obtaining  Iha  ova,  upwards  of  60 
were  malea.  In  1867  he  again  "  oalla  altentioii  to  the  vast  dispropottioo 
"  of  the  malea  to  the  females.  We  had  at  the  outset  at  least  ten  males 
"to  one  female."  Afterwards  females  sulHcieut  for  obtaining  ova  were 
procured.  He  adds,  "  from  the  great  proportion  of  thn  males.  Ihey  aro 
"constantly  Sghting  and  tearing  each  other  on  the  spawning-beds."" 
Thia  disproportion,  no  doubt,  «an  be  accounted  for  in  part,  but  whether 
wholly  ifl  doubtful,  by  the  males  aacending  the  rivers  before  the 
females.  Mr.  F.  Buokland  remarks  in  regard  tn  trout,  that  "  it  is  a 
"'  curious  fact  that  the  males  preponderate  very  largely  iu  number  over 
"  the  femalea.  It  iniiariahlv  happana  that  when  the  firit  rush  of  fish  is 
"  made  to  the  net,  theie  will  he  at  least  seven  or  eight  males  to  one 
"female  fonnd  captive.  1  cannot  quite  account  for  this;  either  tht 
"  males  are  more  numerons  than  the  females,  or  the  latter  seek  safety 
"  by  concealment  rather  than  flight."  He  than  adds,  that  by  carefully 
8e!i.rohing  the  banks  sufflciant  femalea  for  obtaiiiing  ova  can  be  found.'' 
Ml-.  H,  Lee  infomis  me  that  out  of  2L2  trout,  taken  for  this  purpose  in 
Lord  Portemouth's  park,  150  were  malea  and  62  leinalos. 

The  males  of  the  CTOrinidiB  likewise  aeem  to  be  in  excess;  but 
aeveral  members  of  tins  Family,  viz.,  the  carp,  tench,  bream' and 
minnow,  appeal  tBgnlarly  to  follow  the  practice,  rare  in  the  animal 
kingdom,  of  polyandry ;  for  the  female  wMUt  spawning  is  Iwa  a 
attended  by  two  males,  one  on  each  side,  and  in  the  Oas  f  the  b  a  n 
by  three  or  four  males,  Thia  fact  is  bo  well  known,  tl  at  t  s  alna  s 
reeommended  to  stock  a  pond  with  two  male  tenches  t  one  f  male, 
at  least  with  three  malea  to  two  females.  With  he  mirni  w  nn 
excellent  observer  states,  that  on  the  spawning-beds  tl  malea  a  e  ten 
tiiBos  as  numerous  as  the  females;  when  a  female  comes  am  ngst  the 

"  Lenciiart  quotes  Bloch  (Wag-  18.  1869,  p.  369. 

Uer,   ' HandwiirtCTboch    der   Phj^s.'  "  'The    Slormontfield    Pisdcnl- 

B.  iv.  1853,  a.  77a),  that  with  fish  (nral    Eiperiments,'    1866,    p.    ^3. 

(l-o™  oTo  tiu!/.=  •,.  many  males  as  The  '  Field'  newspaper,  June  29tii, 
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males,"' she  is  immeijiately  preesed  closely  by  a  male  on  eftcli  Bide- 
"and  whon  they  have  bsen  in  tbat  situation  foe  a  time,  ars  «upeceeded 
"  by  olljer  two  males."  " 

INSECTS. 

In  this  great  Clasa,  the  Ijepidoptenv  almost  alone  afford  means  for 
Juiiging  of  the  proportional  numbera  of  the  BWtea ;  for  Oiey  have  beeu 
tolleeted  with  spefiial  care  hy  many  good  observers,  and  have  been 
lai^ely  bred  from  the  egg  or  catetplllar  state.  I  had  hoptil  that  isome 
breeders  of  silk-moths  might  have  kept  an  esaet  record,  but  after 
writing  to  France  and  Italy,  and  ooQ.sulting  variouB  treatises,  I  cannot 
lind  tbat  this  has  ec^  beeo  done.  The  ^neral  opinion  appears  to  be 
tbat  tlte  sexes  ore  nearly  equal,  but  in  Italy,  as  I  bear  from  Profesaor 
Caneatrini,  many  breeders  ere  convinced  tbat  the  females  are  produced 
in  tscesa.  This  same  oaturalist.  however,  infurms  me,  that  in  the  two 
jfearly  broods  of  the  Ailauthus  silk-moth  (Ban^yx,  eyalMii),  the  males 
greatly  preponderate  in  the  first,  whilst  in  the  second  the  two  sexes  are 
nearly  equal,  or  the  females  rather  in  excess. 

In  re!;ftrd  to  Butterflies  in  a  state  of  nature,  several  observers  haTS 
been  much  struck  by  the  apparently  enormous  pioponderance  of  the 
males.'''  Thus  Mr.  Bates,"  in  speaking  of  several  species,  about  a 
htindrod  in  number,  which  inhabit  the  Upper  Amamna,  says  tbat  tha 


maies  are  iiiucli  more  numerous  than  the  females,  even  in  the  propor- 
tion of  a  hundred  to  one.  In  North  America,  Edwards,  who  had  great 
experience,  estimates  in  the  genus  Papilio  the  males  to  the  females  oa 
tour  to  one  ;  and  Mr.  Walsh,  who  informed  me  of  this  statement,  says 
that  with  P.  turniM  this  is  certainlj^  the  case.  In  South  Africa,  Mr.  B. 
Trimen  found  the  males  in  excess  in  19  species :"  and  in  one  of  these, 
which  swarms  in  opin  pluoes,  be  estimated  the  nnmber  of  males  ea 
fifty  to  one  female.  With  another  species,  in  which  the  males  are 
numerous  in  certain  localities,  lie  collected  only  five  females  during 
aoTfn  years.  In  the  island  of  Bourbon,  M.  Maillard  states  that  the 
males  of  one  species  of  Fopilio  arc  twenty  times  aa  numeruus  as  the 
females."  Mr.  Trimen  informs  me  that  as  fet  as  he  has  himself  seen, 
or  heard  from  others,  it  is  rare  for  the  females  of  any  butterfly  to 
exceed  the  mules  in  number;  but  three  South  African  species  per- 
haps offer  an  exception.  Mr.  Wallace"  states  that  the  females  of 
iyridthogttra,  eriBsui,  in  the  Malay  archipelago,  are  more  common  and 
more  easily  caught  than  the  malw ;  but  this  is  a  rare  butterfly.    I  may 


"  Yariell, '  Hist.  British  Fiabes,' 
(.il.i.l8i6,p.307;  rathe  Cyyrinns 
carpio,  p.  331 ;  on  the  ISnaa  valgar '- 


p.  liSl ;  on  the  Abntmia  brama,  p. 

aona,'  vol.  ii.  1863,  p.  228,  S47. 

33G.     Bee,  fiir  the   minnow  (Z™- 

"  Fonr  of  these  cases  are  given 

fliKUJ  plioxmus),  '  Lopdon's  Mag.  of 

by  Mr.  Trimen  in  bis  '  Khopalocera 

Kat.  Hkt.'  vol.  T.  1832,  p.  682. 

Africa  Auativilis.' 

"     Leuckart     quotes     Meineofce 

"  Qnoted  by  Tiimen,  'Transact. 

(Wagner,     '  Handworterbncli      dec 

Ent.  Sot'  vol.  V.  part  iv.  I8G6,  p.  330, 

I'hys.'    B.    it.    1853,   a.   775)   that 

"  'TraHBHBt.  Lian.  Soc.'  vol.  ixv. 

tb*  male?  jf  Battsrfliej  .ire  three 

p.  37. 
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bare  add,  that  io  Hypcryflita,  a  genua  of  moiha,  Gncn^  says,  that 
fi-om  fonr  to  £fs  females  are  sect  iu  collections  from  ludlu  for  ooa 

When  this  flubject  of  ttie  proportional  numbera  of  the  seies  of  inseetS 
waa  brought  before  the  Entomologioal  Society,"  it  was  generally 
tulmitted  that  the  moles  of  most  Leprdoptetci,  hi  the  adult  or  imago 
state,  are  cauelit  in  greater  numbers  than  the  feraalea:  but  this  &at 
was  attributed  by  Tarioua  obser?era  to  the  more  retiring  habits  of  tha 
females,  and  to  the  males  emerging  earlier  from  the  cocoon.  This 
latter  ciicumatance  is  well  known  to  occur  with  most  Lepidopters,  as 
well  as  with  other  iasects.  So  that,  as  M.  PerEonnat  rcmajrka,  the 
males  of  the  domesticated  Soinbips  Yammaai,  are  Useless  at  the  b^t)- 
Ding  of  the  aeaaon.  and  the  females  at  the  eud,  fiom  the  want  of 
mates.'"  I  cannot,  however,  persuade  myself  that  tiiese  oansea  suffice  to 
explain  the  great  escesa  of  males,  in  the  above  caEfis  of  certain  butter- 
flif«  which  are  estremelj  common  in  their  native  countries,  Mr. 
StaintoD.  who  has  paid  very  close  attention  during  many  years  to  the 
Bmaller  moths,  informs  me  that  when  he  collected  them  in  the  imago 
state,  ho  thought  that  the  males  were  ten  times  as  numerous  as  the 
females,  but  that  since  he  has  reared  them  on  a  kii^  scale  from  tbe 
caterpillsi  state,  he  is  convinced  that  the  females  are  the  moie 
numerous.  Several  entomologists  concur  in  this  view.  Mr.  Double- 
day,  however,  and  some  others,  take  an  opposite  view,  and  aie  eon- 
viuced  that  they  havS  reared  from  the  egga  and  eaterpiUara  a  larger 
proportion  of  males  than  of  females. 

Besides  the  more  active  habits  of  the  males,  their  earlier  emerging 
&oin  the  cocoon,  and  in  some  cases  their  frequenting  more  open 
stations,  other  canses  may  be  assigned  for  an  apparent  or  real  diflia'ence 
ib  the  proporfional  numbers  of  the  aeiea  of  Lepidopl«ra,  when  cap- 
tured in  the  imago  state,  and  when  reared  from  the  egg  or  caterpillar 
state.  I  hear  from  Professor  Canestriui,  that  it  is  believed  by  many 
btetdets  in  Italy,  that  the  female  CBterpillar  of  the  silk-moth  suffers 
more  from  tbe  recent  disease  than  the  mate ;  and  Dr.  Standinger 
informs  me  that  in  rearing  Lepidoptera  mure  females  die  in  the 
cocoon  than  males.  With  niany  species  the  female  caterpillor  is  lai^r 
then  the  male,  and  a  collector  would  naturally  choose  tbe  Unest 
specimens,  and  thus  unintentionally  collect  a  larger  number  of  females. 
Three  coUectors  have  told  me  that  this  was  their  practice;  but  Dr. 
Wallace  is  sore  that  most  collectors  take  all  the  apeoimens  which  tbey 
can  find  of  tbe  rarer  kinds,  which  alone  are  worth  the  trouble  of 
reariug.  Birds  when  surroanded  by  eaterpiUara  wonld  probably 
devour  the  largest ;  and  Professor  Canestriui  informs  me  that  in  Italy 
some  breeders  believe,  though  on  iasuffident  evidence,  that  in  the  %iA 
broods  of  the  Ailanthua  silk-moth,  the  waapadoatroj  a  larger  number  of 
the  Eemale  than  of  the  male  calerpiilars.  Dr.  Wallace  further  remarka 
Uiat  female  caterpillars,  from  being  larger  than  the  males,  require 
more  time  for  their  development,  and  consume  mme  food  and  mots 
ture;  and  thus  they  would  he  espoaed  during  a  longer  time  to 
danger  from  iohneumona,  biidti,  &c.,  and  in  times  of  scarcity  would 
perish  in  greater  numbers.    Hence  it    appears   quite  possible   ihsil 

'•  'Pmc  Entomolog.  Soc'  Feb.  'Proc  Eat.  &oc."  3ni  poiies,  »o).  v 
I7th,  1868.  msT,  1.487. 

'•  Quol*d    by    Dr.    Wall^e    ib 
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b  posed  caj,  at  mhers  f  m  lea  lleet  ro  d  h  end  if 
tonfln&l  in  a,  ronm  will  e\f,ti  tome  down  the  ihimney  to  htr  Mr 
Doubleday  b  I  evea  that  he  boa  seen  from  fifty  lo  a  hundred  males  of 
both  lho~e  "peiieH  atiracted  in  the  envir'e  of  B  flingla  day  bt  a  femnle 
in  confinomect  In  tbe  Isle  of  Wight  Mr  Inmen  Cipoaed  tt  t"  i 
in  whi(,h  a  female  f  the  LaaocEimpa  Lad  b  fn  oonhncd  on  the 
previoHs  day  and  fiie  males  booh  endeavoured  !o  gain  admittaiic« 
In  Austria  M  \erruau5t,  hanng  placed  the  female  ot  a  email 
Bombyx  m  a  bos  ra  hia  (jotket,  was  followed  hi  a  crowd  of  male^  so 
that  abiut  2iH)  intored  the  house  with  him  " 

Mr  Doubleday  baa  called  my  attention  to  M.  Siaudingera"  hst 
of  Lepidoptera,  which  gives  the  prices  of  the  males  and  femalee  of 
30O  speciua  or  well-morEed  vaiietifa  of  butterflits-CKhopalofeia).     The 

but  in  IH  of  the  rater  speoiea  Ihey  differ;  the  males  being  in  all  csaes, 
eicepting  one,  the  cheaper.  On  an  aversge  of  the  prices  of  the  113  speciea, 
the  price  of  the  male  to  that  of  (he  female  is  as  100  to  149 ;  and  Ihis 
apparfntly  indicates  that  myeraelv  the  males  exceed  the  females  in 
the  aanie  proportion.  About  2000  apeoiea  or  rarielJeB  of  motha 
(Hetetoceca)  are  catalogued,  those  with  wingless  females  being  here 
excluded  on  account  of  the  difference  in  habits  between  the  two  sexes ; 
of  these  2000  apeciea,  141  difffer  in  price  according  to  pes.  the  malea 
of  130  being  cheaper,  and  those  of  only  11  being  deaier  than  ihe 
females.  The  average  price  ot  the  males  of  the  130  species,  to  that  of 
the  females,  is  as  100  to  143.  With  respect  to  (be  butterflies  In  this 
priced  list,  Mr.  Donbleday  thinks  (and  no  man  in  England  has  had 
more  experienceX  *'!"•'  tbere  is  nothing  in  the  habits  ot  the  species 
which  can  account  for  the  difference  in  the  prices  of  the  two  sexes, 
and  that  it  can  be  accounted  for  only  by  an  excess  in  the  number  of 
the  males.  But  I  am  bound  io  add  that  Dr,  etaudii^er  informs  ine, 
that  he  is  himself  of  a  different  opinion.  H"  thinks  that  the  less  active 
habits  of  the  fcnmles  and  the  earlier  emergence  of  the  males  will 
BCtount  tor  hia  collectors  seooring  a  larger  number  of  males  than 
ottemales,  and  oonsequently  tor  the  lower  prirea  of  the  former.  With 
respect  to  specimena  reared  from  the  caterpillar-state,  Dr.  StandiDgBr 
believes,  aa  previously  stated,  that  a  greater  nnmber  of  females  than  ol 
males  die  whilst  confined  in  the  cocoons.  He  adds  that  with  certain 
species  one  sex  seems  to  prepondemte  orer  the  other  during  oertaiB 

Of  direct  obscrvntions  on  the  aexcs  ot  Lepidoptera,  reared  either 

"    Blacohard,     '  Metamorphoses,  "        '  t.epidopteren  -  DonblslteB 
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from  e^^  or  catei|iillara,  I  hare  received  only  the  few  followiog 


The  Rev.  J.  Hellins"  of  Eieter  reared,  daring  IBSS.ll 

101^03  of73  species,  which  coDsistod  of.  .  ./[ 
Mr.  Aibert  Jones  o["  Elthain   reared,  during   18G8,l| 

imagos  of  9  species,  which  consistsd  of  .  .  .y. 
DnrinS  1869  ha  reared  Images  from  4  spedes,  con')| 

siBting  of i 

Mi.   Buckler    of    Emsworth,   Hants,   dnring    1869,1 

reared  imagos  from  74  species,  consistiflg  of.  ,  / 
Dr.  Wallace  of  Colchester  reared  from  one  brood  ofl 

Bomhyi  crnthia / 

Dr.  Wallace  raised,  fratu  cocoons  of  Bombyi  Pernyil 

sent  from  China,  during  13S9 / 

Dr.  Wallace  raised,  dnring  1K68  and  1869,  freia  twu\ 

lots  of  oocoom  of  Bombji  yama-mai       .      .      ,/ 

Total 


So  tbat  in  these  eight  lota  of  cucoohb  and  eggs,  males  were  prodaoad 
in  OKoeBS.  Taken  together  the  propottinn  of  males  is  as  Xt'l'l 
to  100  femeles.  Bat  the  nombera  are  hardly  large  enongh  to  be 
tnistworthj. 

On  the  whole,  from  these  various  sources  of  evidence,  all  pointing 
in  the  same  direction,  I  infer  that  with  moat  Epocies  of  Lepidopteis 
the  mature  uuilea  generally  exceed  the  females  ic  number,  whatever 
the  proportiona  may  be  at  theii  first  emergence  from  the  e^. 

With  reference  to  the  other  Orders  of  insects,  1  have  oeen  aWa 
to  collect  very  little  reliable  informatioD.  With  the  atag-beetle 
(taeonin  cernis)  "  tlie  malea  appear  to  fae  much  more  noioeroua 
"than  the  femalea;"  hut  when,  as  Cornelius  remarked  during  1867, 
an  unusual  number  of  these  beetles  appeared  in  one  part  of  Germany, 
the  lecaalea  appeared  to  exceed  the  u^es  as  six  to  one.  With  one  of 
the  ElutoridiB,  the  males  are  said  to  be  much  more  numerona  than  the 
females,  and  "  two  or  three  ore  often  fonud  united  with  one  female ;" 
'■  HO  that  here  polyandry  seems  to  prevail."  With  Siagonium  (Staphy- 
liuidie),  in  which  the  males  are  furnished  with  horns,  "  tlie  females  are 
*<  far  more  nnmeicns  than  the  opposite  sex."  Mi.  Janson  stated  at  the 
Entumological  Society  that  the  females  of  the  bark- feeding  Knniciu) 
viUoeui  ace  so  common  as  to  be  a  plague,  whilst  the  males  ore  so  rarn 
u*  to  be  hardly  known. 


"  This  naturalist 


has    been    ao  "*  Giipther's    '  Record    ol 

soma   resniu  logical   Liteiature,'    1^67,   j 

n  which   the  Ob  the   eiceas  of  female  L 

preponderate;  ibid^p.  250,    On  the  males  o 

h"-ures  were  EUa  in  England,  Westwood, ' ! 

3    t    ni       ibic  Class,  of  InseotB,'  vol.  i,  p.  1! 
the  SiagoTiiura,  ibid.  p.  173, 
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It  iH  Lardly  worth  whils  spying  tuijthing  aliout  the  proportion  it 
the  eeses  in  certain  species  and  even  groups  of  insects,  for  Ibe  ujnl.i, 
are  miktiann  or  rei;  rnre,  ami  the  femalea  are  parthenogem^c.  tli» 
fa,  ieitile  vithout  sexual  unioo;  examples  of  this  are  afi'orded  bj 
•Bveral  of  the  Cynipiiiee.'^  In  al!  the  gall-makiog  Cynipidie  known 
to  Mi.  Walsh,  the  females  are  four  or  live  times  us  numerous  ax  the 
males ;  and  so  it  is,  as  he  informs  me,  with  the  gall-mating  (Jeoidomyiiie 
(Diplera).  With  sorae  common  species  of  Saw-flies  (Tenthrediiue) 
Mr.  F.  Smith  has  reared  hundreda  of  specimens  from  iarvie  of  all 
sizes,  but  hac  never  reared  a  single  male :  on  the  other  hand,  Curtis 
says,''  that  with  certain  species  (Athalia),  bred  by  him,  the  males  were 
to  the  fomoiefi  as  six  to  one ;  whilst  e;sactly  tbe  reverse  occurred  with 
the  mature  insects  of  the  ssme  species  caught  in  the  fields.  In  the 
family  of  Bees,  Hermann  Muller,"  collected  a  large  number  of 
specimens  of  many  ajiecics,  and  reared  others  from  tl:e  cocooas,  and 
counted  tbe  seses.  He  found  that  the  males  of  some  species  greatly 
exceeded  the  females  in  number;  in  others  the  reverse  occurred;  and 
in  others  the  two  sexes  were  nearly  equal.  But  as  in  most  cases  the 
mules  emerge  from  the  cocoons  b^ore  the  females,  they  are  at  tbe 
commencement  of  the  breeding  season  practically  in  eicesa,  Miiiier 
also  observed  that  the  relative  number  of  the  two  sexes  in  sume 
species  differed  mnch  in  different  localiUes,  But  as  H.  Miiller  \\&» 
himself  remarked  to  me,  these  remarks  must  be  received  with 
some  caution,  as  one  sex  might  more  en^Uy  escape  observation  than 
the  other.  Thus  bis  brother  Fritz  Miiller  bas  uatii.>ed  in  Brazil  that 
the  two  sexes  of  the  same  species  of  bee  sometimes  frequent  different 
kinds  of  flowers.  With  respect  to  the  Orthopteca,  I  know  hardly 
anything  about  the  relative  number  of  the  sexes :  KLorte,"  however, 
says  that  out  of  500  locusts  which  be  examined,  the  males  were  to 
the  females  as  five  to  six.  With  the  Nearoptera,  Mr.  Walsh  slates 
that  in  many,  but  hy  no  means  in  all  the  species  of  the  Odonatous 
group,  ihei-e  is  a  great  overplna  of  males  ;  in  the  genns  Heta^rina,  also, 
the  males  are  generally  at  least  four  times  as  nmnennia  as  the  femslcs. 
In  certain  species  in  tlie  genus  Glomphus  tbe  males  are  equally  in 
excess,  whilst  in  two  other  species,  the  females  are  twice  or  tbrice 
OS  numerous  as  the  malea.  In  some  European  species  of  Fsocua 
thousands  of  females  may  be  collected  without  a  siugle  male,  whilst 
■mth  other  species  of  the  same  genus  both  sexes  are  common."  In 
England.  Mr.  MacLacblan  has  captured  hundreds  of  the  female 
A'palania  lavMebrit,  but  lias  never  seen  the  mole;  and  of  Boreal 
ha^nalit  only  four  or  five  males  have  been  seen  here.'"  With  most 
of  these  species  (excepting  the  Tenthredinie)  there  is  at  present  ni> 
evidence  that  tbe  females  are  subject  to  parthenogenesis ;  and  tlius  we 
see  how  ignorant  we  are  of  the  causes  of  the  apparent  discrepancy  in 
the  proportion  of  Ihe  two  aeies. 

In  tba  other  Claases  of  tbe  Artieukta  I  have  been  able  to  collect  still 

"  Walsh,  in  'The  American  En-  derhBuechreckB,'  1828,  p.  20. 

lomologist,'    vol.   1.    1869,   p.    103.  "' Obaei-vations  on  N.  American 

F.    Smith,    'Record    of    Zoological  Nenroptera,"  by  H.  Hagen  and  B.D, 

Litsrature,' 1867,5.328.  Walsh,    '  Proe.     Ent.     Sot.    Phils- 

'•  'Farm  Insacts,' pp.  46-46.  delphia,'  Oct.   1863,  pp.  168,  223, 

"  'Anwendung  der  Darwinachen  239. 

[*hi-e  Verh.  d.  n.  V.  Jahrg.  iiiv.'  ••  'Proc.  Ent.  Soc  Londi n,*  Kab, 

"  'Die  Stricli,  Zog   oder  Wsn-  17,  1861 
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InsB  informiitlon.  WiU)  Spldere,  Mr.  Blaokwall,  who  hiis  oarefuK/ 
utteiidtd  to  this  olaaa  during  many  yeara,  writes  to  me  lluit  the  maloa 
from  their  more  eimtiu  habita  are  more  nommoiily  sseii,  and  thorelbre 
appair  more  numerous.  I'hia  Is  actually  the  case  with  a  few  species ; 
hut  he  mentioHfl  BBveral  species  in  sii  genera,  in  wtiii'h  the  females 
appear  to  be  much  more  nuinemua  tlian  lie  males."  The  small  sizeof 
the  males  in  comparison  with  the  femolej  (a  peculiarity  which  is  some- 
times  carried  to  an  extreme  degree),  and  their  widely  diBerKat  appeaj- 
jnce,  may  account  in  some  iostanoes  for  their  rarity  in  oolleetiona." 

Some  of  the  lower  Crnstscoans  are  ahla  to  propagate  their  kind 
asesuftlly,  and  this  will  actount  for  tha  entieme  larity  of  the  males ; 
thus  VooSiBboJd**  carefully  esamined  no  less  than  13,000  specimens  of 
Apus  from  twenty-one  localities,  and  amongst  these  he  found  only 
319  males.  With  some  other  forms  (as  Tanais  and  Cypria),  as  Fritz 
Midler  informs  me,  there  is  reason  to  believe  that  the  males  are  much 
shorter-lived  Hum  the  females ;  and  thia  would  explain  their  scarcity, 
supposing  the  two  aesea  to  be  at  first  equal  in  number.  On  the  other 
hand,  Miiller  has  inyariablj  taken  far  more  males  than  females  of  the 
Dias^lidie  and  of  Cypridina  on  the  shores  of  Brazil;  thus  witli  a 
BpGcies  in  the  latter  geuns,  63  specimens  caught  the  some  day  included 
57  males ;  but  he  suggBsts  that  this  preponderance  may  be  due  Ic 
some  unknown  difference  in  the  iiabits  of  the  two  seies.  With  onf 
of  the  higher  Brazilian  crabs,  numelj  a  Oelaaimua,  Frita  MUlIei 
found  the  males  to  be  more  numerous  than  the  feiaales.  According 
to  the  lni;ge  experience  of  Mr.  0.  Spence  Bate,  the  reverse  seems  tc 
be  the  taso  witli  six  common  British  crabs,  the  names  of  which  he 
has  given  me. 

The  proportion  qf  tM  seaes  in  relation  to  naltiTat  seleclion. 
There  is  reason  to  enapeotthat  in  srane  eases  man  has  by 
Bdeetion  indirectly  influenced  his  own  sex-pioducing  powers. 
Certain  women,  tend  to  produce  dutii^  their  whole  lives  more 
children  of  one  eei  than  of  the  other :  and  tJie  same  holds  good 
of  many  animals,  for  instance,  cows  and  horses ;  thna  Mj".  Wright 
of  Yeldersley  House  informs  me  that  one  of  his  Arab  mares, 
though  put  seven  times  to  different  horses,  produced  SBven 
fillies.  Though  I  have  very  little  evidence  on  this  head,  analogy 
would  lead  to  the  belief,  tliat  tJie  tendency  to  produce  either 
aes  would  bo  inherited  like  almost  every  other  pecaliaritj,  for 
instance,  that  of.  producing  twins ;  and  concerning  the  above 
tendency  a  good  authority,  Mr.  J.  Downing,  has  communicated 
to  me  facts  which  seem  to  prove  that  this  does  occnr  in  certain 
fcmiiiea  of  8hoj+-horn  cattle.  CoL  Marshall "  has  recently  found 
on  careful  examination  that  tlie  Toda?,  a  hill-tribe  of  ludin. 

•'  Another  great  anthority  witi  0.    P.    Cambridge,    u    quoted    it 

res|«ct  to  this  class,  Prof.  Thoreli  of  'Quarterly     Joojnal     of    Science, 

(Jpsala    ('On    Enropean     Spiders,'  1868,  p.  429. 

1869-70,  pai't  i.  p.  205)  speaks  as  if  '"  Beitiage  znr  Fartheno^oesii, 

fsinole  spidera  wore  goneially  oom-  p.  174. 
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consist  of  112  males  and  84  females  of  all  ages — that  is  in  a  latdo 
ot  133-3  males  to  100  females.  The  Todas,  who  are  polyandrous 
in  their  marriages,  daring  former  times  invariably  practised 
female  infanticide ;  but  this  practice  has  now  been  discontinued 
for  a  considerable  i)eriod.  Of  the  children  boiii  withia  late  years, 
the  males  are  more  numerous  than  the  females,  in  the  propoitiou 
of  124  to  100.  Colonel  Mkraholl  accounts  for  this  fact  in  tJie 
followii^  ii^nlous  manner.  "  Let  us  for  the  purpose  of  illwsti'a- 
"  tion  take  tbree  families  as  representing  an  average  of  the 
"  entire  tribe ;  say  that  one  mother  gives  birth  to  six  daughters 
■'  and  no  sons;  a  second  mother  bas  sis  sons  only,  whilst  tha 
"  third  mother  has  tbree  sons  and  tbree  daughters.  The  first 
"  mother,  following  the  tribal  custom,  destroys  four  daughters 
"  and  preserves  two.  The  second  retains  her  sis  sons.  The  third 
"  kills  two  daughters  and  keeps  one,  as  also  her  three  sons.  We 
"  have  then  from  the  three  families,  nine  sons  and  three  daughters, 
"  with  which  to  continue  the  breed.  But  whilst  the  males 
"  boloi^  to  families  in  which  the  tendency  to  produce  sons  is 
"  groat,  the  females  arc  of  those  of  a  converse  inclination.  Thus 
"  the  bias  strengthens  with  each  generation,  imtil,  as  we  find, 
"  families  grow  to  have  habitually  more  sons  than  daughters." 

That  this  result  would  follow  from  the  above  form  of  iufunticido 
seems  almost  cei-tain ;  that  is  if  we  assume  that  a  ses-producing 
t-endency  is  inhoriUd.  But  as  the  above  numbers  are  so  ex- 
tremely scanty,  I  have  searched  for  additional  evidence,  but 
cannot  decide  whether  what  I  have  found  is  trustworthy ; 
jievertbelees  the  facts  are,  perhaps,  worth  giving.  The  Maories  o£ 
New  Zealand  have  long  practised  infenticide ;  and  Mr.  Fenton" 
states  that  he  "  has  met  with  instances  of  women  who  have  de- 

"stroyed  foar,  sis,  and  even  seven  children,  mostly  females. 

'  However,  the  universal  testimony  of  those  best  qualified  to 
"  jiii^e,  is  conclusive  that  this  custom  bas  for  many  years  been 
"  almost  estinct.  Probably  the  year  1835  may  be  named  as  the 
"  period  of  its  ceasing  to  exist."  Now  amongst  the  New  Zea- 
landera,  as  with  the  Todas,  male  births  arc  considerably  in  excess. 
Mr.  Fenton  remarks  {p.  30),  "  One  fact  is  certain,  although  the 
"  exact  period  of  the  commencement  of  this  singular  condition  of 
"  the  disproportion  of  the  sexes  cannot  be  demonstratively  fixed, 
"  it  is  quite  clear  that  this  course  of  decrease  was  in  full  opiirai- 
"  tion  during  the  years  1S30  to  1844,  when  the  nua-adult 
"  population  of  1844  was  being  produced,  and  has  continued 
"  with  great  energy  up  to  the  present  time."  The  following 
statements  are  taken  from  Mr.  Fenton  (p.  26),  but  as  the  nnmbera 

"  'AboHEvaril  luhabitiints  gf  Kew  Zealand;  Govemmeiit  Report,'  1069, 
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ate  not  large,  aDd  as  the  census  was  not  accurate,  uniform 
results  cannot  be  expected.  It  Bhould  be  bome  in  misd  in  this 
and  the  following  cases,  that  the  nonnal  state  of  everj  popTilation 
is  an  excess  of  women,  at  least  in  all  ciyiliaed  countries,  chiefly 
owing  to  the  greater  mortality  of  the  male  sex  during  youth,  and 
partly  to  accidents  of  all  kinds  later  in  life.  In  1858,  the 
natiye  population  of  New  Zealand  was  estimated  as  cousistdi^ 
of  31,667  males  and  ii4,803  females  of  ali  ages,  that  is  m  the 
ratio  of  ISO'S  males  to  100  females.  But  during  this  same  year, 
and  in  certain  limited  districts,  the  numbers  were  stscertained 
with,  much  care,  and  the  males  of  all  ages  were  here  753 
and  the  females  616;  that  is  in  the  ratio  of  122-2  males  to  100 
females.  It  is  more  importaut  for  us  that  during  this  same 
yeai  of  1858,  the  non-adalt  males  within  the  same  district 
were  found  to  be  178,  and  the  -aon-aduit  females  142,  that  is  in 
the  ratio  of  125-3  to  100.  It  may  ba  added  that  in  1844,  at 
which  period  female  infantieide  had  only  lately  ceased,  the 
non-adiiU  males  in  one  district  were  281,  and  the  non-adidt 
females  only  191,  that  is  in  the  ratio  of  144-8  males  to  100  females. 

la  the  Sandwich  Islands,  the  males  exceed  the  females  in 
number.  Infanticide  was  formerly  practised  there  to  a  frightful 
sxtent,  but  was  by  no  means  confined  to  female  infants,  as 
is  shewn  by  Mr.  Ellis,"  and  as  I  have  been  informed  by  Bishop 
Staley  and  the  Eby.  Mr.  Coan.  Nevertheless,  another  apparently 
trustworthy  writer,  Mr.  Jarvea,"  whose  observations  apply  to 
the  whole  arohipelago,  remarks :— "  Numbers  of  women  are  to 
"  be  fomid,  who  confess  to  the  murder  of  from  three  to  sis  or  eight 
^  children ,-"  and  he  adds,  "  females  from  being  consiiiered  less 
"  useful  than  males  were  more  often  destroyed."  From  what  ia 
known  to  occur  in  other  x>art3  of  the  world,  this  Btaf«ment  is 
probable;  but  must  be  received  with  much  caution.  The 
practice  of  infanticide  ceased  about  the  year  1819,  when  idolatry 
was  abolished  and  missionaries  settled  in  the  Islands.  A  careful 
census  in  1839  of  the  adult  and  taxable  men  and  women  in  the 
island  of  Kaaai  and  in  one  district  of  Oahu  (Jarves,  p.  4(M), 
gives  4723  males  and  8776  females;  that  is  in  the  ratio  of 
125-08  to  100.  At  the  same  time  the  number  ot  males  under 
fourteen  years  in  Kauai  and  under  eighteen  in  Oahu  was  1797, 
and  of  females  of  the  same  ages  1429 ;  and  here  we  have  the 
ratio  of  125-75  males  to  100  females. 

In  a  census  of  all  the  islands  in  1850,"  the  males  of  all  ages 

"  '  Karrative  of  s  Tnnr  ttiougli  "  Thia  is  given  in  tha  Rev.  H.  T, 

Hawaii,'  1826,  p.  2B8.  Cheever'a  'Lite  In  itae  Sandwich  la- 

"    '  History    of    the    Saodwiuh      lands,'  1851,  p.  277. 


jyGooc^le 


Ttie  Descent  of  Man. 


Past  II. 


amount  to  36^2,  and  the  females  to  33.128,  or  as  109'49  to 
100.  The  males  under  seventeen  years  amounted  to  10,773,  and 
the  females  Tmder  the  same  age  to  S593,  or  as  112-3  to  100. 
From  the  census  of  1S72,  the  proportion  of  males  of  all  ages 
(induding  half-castes)  to  females,  is  as  12.5-36  to  100.  It  mast 
be  borne  in  mind  that  all  these  returns  for  the  Sandwich 
Islands  give  the  proportion  of  living  males  to  living  females, 
and  not  of  the  births ;  and  jui^ittg  from  all  civilised  eountdes 
the  proportion  of  males  would  have  been  considerably  higher  it 
the  numbers  had  referred  to  births.'" 

From  the  several  foregoing  cases  we  have  some  reason  to 
believe  that  infanticide  practised  in  the  manner  above  explained, 
tfflids  to  make  a  male-producing  race ;  but  1  am  &r  from  sup- 
posic^  that  this  practice  in  the  case  of  man,  or  some  anali^ons 
process  with  otter  species,  has  been  the  sole  determining  cause 
of  an  excess  of  males.  There  may  be  some  unknown  law  leadh^ 
to  this  result  in  decreasing  races,  which  have  already  become 
somewhat  infertile.     Besides    the    several    causes  previously 


"    Dr.    Coulter,     in     describing 

on  this  anbject   from  the  breediug 

('.'oumal  R.  Geograph.  Soc,'  vol. 

of  dogs;  inasmuch  as  in  most  breeds, 

V.  1835,  p.  67)  the  slate  of  Cali- 

with   the    eiceptinn,    perhaps,    of 

fornia  about   the  year   1830,  says 

greyhounds,     many    move     female 

tbaC  the  nativee,  reclaimed  by  the 

puppies  are  destroyed  than  males, 

Spimsh   missiouBTJes,  iiave    Dearly 

just  as  with  the  Toda  infants.     Mr. 

all  perished,  or  are   perishing,  al- 

Cupples   assures    me    that   this   it 

though   well    treated,   not    driven 

usual    with     Scotch     deer-hounds. 

from   their   nativa  land,  and  kept 

Unfortunately,  I   know  nothing  ol 

from   the  nse  of  spirits.    He   at- 

the proportion  of  the  aeies  in  any 

tributes  this,  in  great  part,  to  the 

DndDDbted  last  that  the  men  greatly 

there  the  male  births  are   to   the 

«oeed  the  women  in  number;  but 

female  as  110-1  to  100.     Now  from 

h     d            t  k     w  wh  th      th 

quin     m  d    from  many  breeders, 

d      t       fell          f  f  m  J      ff  p      g 

t      eem      th  i    the    females    are 

t     m         fmal       dy    g   dur    g 

aoro           pects   more   esteemed, 

early  y     th     Th    I  tt       It        tl  e, 

wrd    g   t       11   an  logy               y 

1    d  P3       t    ppear  that  the  female 

imp    b  bl         H      add       h  t       m 

p  pt         f  th     best-brei  dogs  are 

fant    d      p    p   ly            11  d    .s 

jst  m  t      lly  destroyed  more  than 

!ias  bee     d  m  m  hed  f    m    h     ged 
h  bit      f  1  f 
I  had  h  ped  t    ga      aom     hght 
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alluded  to,  lie  greater  facility  of  parturition  anongst  BaTagea, 
and  the  less  consequent  injury  to  their  male  infants,  would 
tend  to  increase  the  proportion  of  live-bom  males  to  females. 
There  &.<:iv»  not,  however,  seem  to  be  any  neceBsary  connection 
between  savage  life  and  a  marked  excess  of  males ;  that  is  if  we 
may  judge  by  tlie  character  of  the  scanty  oflspring  of  the  lately 
existing  'f  asmanians  and  of  the  crossed  ofispring  of  the  Tahitians 
now  inhabiting  Norf(>lk  Island. 

As  the  males  and  females  of  many  aninials  differ  somewhat  in 
habits  and  are  exposed  in  different  degrees  to  danger,  it  is 
probable  that  in  many  cases,  more  of  one  sex  than  of  the  other 
are  habitually  deaiioyed.  But  as  far  as  I  can  trace  out  the  com- 
f  lioatioE  of  causes,  an  indiscriminate  though  large  destruction 
of  either  ses  would  not  tend  to  modify  the  sex-producing  power 
of  the  Bpedes.  With  strictly  social  animals,  such  as  bees  or  ants, 
which  produce  a  Tast  number  of  sterile  and  fertile  females  in 
comparison  witli  the  males,  and  to  whom  this  preponderance  is 
of  paramount  importance,  ws  can  see  that  those  communities 
would  flourish  best  which  contained  females  having  a  strong 
inherited  tendency  to  produce  more  and  more  female ;  and  in 
such  cases  an  unequal  sex-producing  tendency  would  be  ulti- 
mately gained  through  natural  selection.  With  animals  living 
in  herds  or  troops,  in  which  the  males  eome  to  the  front  and 
defend  the  herd,  as  with  the  bisons  of  North  America  and  certain 
baboons,  it  ia  coneeiyable  that  a  male-producing  tendency  might 
be  gained  by  natural  selection;  for  the  individuals  of  the  better 
defended  herds  would  leave  more  numerous  descendants.  In 
theeaseof  mankind  the  advantage  arising  from  having  a  pre- 
ponderance of  men  in  the  tribe  is  siipposed  to  be  one  chief  cause 
of  the  practice  of  female  infenticide. 

In  no  case,  as  fer  as  we  can  see,  would  an  inherited  tendency 
to  produce  both  sexes  in  equal  nnmbers  or  to  produce  one  sex 
in  excess,  be  a  direct  advantage  or  disadvantage  to  certain 
individuals  more  than  to  others ;  for  instance,  an  individual 
with  a  tendency  to  produce  more  males  than  females  would  not 
succeed  better  in  the  battle  for  life  than  an  individual  with  an 
opposite  tendency ;  and  tberefore  a  tendency  of  this  kind  could 
not  be  gained  throi^h  natural  selection.  Nevertheless,  there  are 
certain  animals  (for  instance,  fishes  and  cirripedes)  in  which  two 
or  more  males  appear  to  be  necessary  for  the  fertilisation  of  the 
female ;  and  the  maJes  accordii^ly  largely  preponderate,  but  it 
is  by  no  means  obvious  how  this  male-prodncii^  iendency  could 
have  been  aeqmred.  I  formerly  thought  that  when  a  tendency 
to  produce  the  two  sexes  in  eqaal  numbers  was  advantageous  to 
the  species,  it  wpnld  follow  from  aatural  eelection,  but  I  now 
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bEooBDAHY  SEST74L  Charaotbrb  Df  THB  LowER  Classes  of 
THK  Anisial  Kingdom. 

Thesa  characters  absent  in  the  lowest  classes— Brilliant  colonrs— Mollnsca 
— Annelids — Crustacea,  eecondarf  aeinal  characters  stranglj  developed  ; 
dimorphism ;  colour ;  uharacters  not  acquired  before  maturitj—Spiders, 
eeiual  colours  oi';  stridulation  by  the  males — Myiiapoda. 

With  animalB  beloi^ing  to  the  lower  classes,  tlie  two  sexes 
are  not  rarely  united  in  the  same  individual,  and  therefore 
secondary  sexual  characters  cannot  he  developed.  In  niany 
cases  where  the  sexes  are  separate,  both  are  permanently  a(> 
tached  to  some  support,  nnd  the  one  cannot  search  or  struggle 
for  the  other.  Moreover  it  is  almost  certain  that  these  animals 
have  too  imperfect  senses  and  much  too  low  mental  powers,  to 
appreciate  each  other's  beauty  or  other  attractions,  or  to  feel 
rivalry. 

Hence  in  these  classes  or  frub-kingdoms,  such  as  the  Protozoa, 
Cfelenterata,  Eohinodermata,  Scolecida,  secondary  sexual  eha- 
ract«rs,  of  the  kind  which  we  have  to  consider,  do  not  occur;  and 
this  fact  agrees  with  the  belief  that  such  characters  in  the 
higher  classes  have  been  acquired  through  sexual  selection, 
which  depends  on  the  will,  desire,  and  choice  of  either  sex. 
Nevertheless  some  few  apparent  exceptions  occur;  thus,  as  I 
hear  from  Dr.  Baird,  the  males  of  certain  Entozoa,  or  intemal 
I)ara3itic  worms,  differ  slightly  in  colour  from  the  females ;  but 
we  hare  no  reason  to  suppose  that  such  differences  have  been 
augmented  through  sexual  selection.  Contrivances  by  which  the 
male  holds  the  female,  and  which  are  indispensable  for  ths 
propagation  of  the  species,  are  independent  of  sexual  selection, 
and  have  been  acquired  through  ordinary  selection. 

Many  of  the  lower  animals,  whether  hermaphrodites  or  with 
separate  sexes,  are  ornamented  with  the  most  brilliant  tints,  or 
are  shaded  and  striped  in  an  elegant  manner ;  for  instance,  many 
corals  and  sea-anemones  (Actiniie),  some  jelly-fish  (Medusa, 
Porpita,  &c),some  Planariie.manystar-flshes,  Echini,  Ascidians, 
&0. ;  but  wo  may  conclude  from  the  reasons  already  indicated, 
namely  the  nnion  of  the  two  sexes  in  some  of  these  animals,  the 
permanently  afSsed  condition  of  othere,  and  the  low  mentri 
powers  of  all,  that  such  colours  do  not  serve  as  a  sexual 
attraction,  and  have  not  been  acquired  through  sexual  selection. 
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It  should  be  harm  in  mind  that  in  no  caso  hare  we  suffi- 
cient evidence  that  colouis  ha^e  been  thus  aeqnited,  ei- 
cept  where  one  sex  is  mnch  more  hrilljantlj  or  conspicuously 
colooied  than  the  other,  aaid  where  there  ia  no  difference 
in  habits  between  the  seses  sufficient  to  account  for  their 
different  colours.  But  the  evidence  is  tendered  as  complete 
as  it  can  ever  be,  only  when  the  more  ornamented  indivi- 
duals, almost  always  the  males,  voluntarilj  display  their 
attractionB  before  the  other  ses ;  for  we  cannot  believe  that  such 
display  is  useless,  and  if  it  be  advantageous,  sesua!  selection 
will  ahnost  inevitably  follow.  Wo  may,  however,  extend  this 
conclusion  to  both  sexes,  when  coloured  alike,  if  their  colours  are 
plainly  analogous  to  those  of  one  ses  alone  in  certain  other 
Epodea  of  the  same  greup. 

How,  then,  are  we  to  account  for  the  beautiful  or  even 
gorgeous  colours  of  many  animals  in  the  lowest  classes?  It 
appears  doubtful  whether  such  colours  often  serve  as  a  protec- 
tion ;  but  that  we  may  easily  err  on  this  head,  will  be  admitted 
by  every  one  who  reads  Mr.  Wallace's  excellent  essay  on  this 
subject.  It  would  not,  for  instance,  at  iirst  occur  to  any  one 
that  the  transparency  of  the  Medusas,  or  jelly-flshea,  is  of  the 
highest  service  to  them  as  a  protection;  but  when  we  are 
reminded  by  Hacfcel  that  not  only  tho  medusre,  but  many 
floating  mollusca,  cmstaceaus,  and  even  small  oceanic  fishes 
partake  of  this  same  glass-like  appearance,  often  accompanied 
by  prismatic  colours,  we  can  hardly  doubt  that  they  thus 
escape  the  notice  of  pelagic  birds  and  otter  enemies.  M. 
Giawi  is  also  convinced'  that  the  br^ht  tints  of  certain 
sponges  and  ascidians  serve  as  a  protection.  Conspicuous 
colours  are  likewise  beneficial  to  many  ammals  as  a  warning  to 
tkeu  would-be  devourera  that  they  ai*  distasteful,  or  that  they 
possess  aome  special  means  of  defence ;  but  this  subject  will  ba 
discussed  more  conveniently  hereafter. 

We  can,  in  oui  ^orance  of  most  of  the  lowest  animalB,  only 
say  that  their  bright  tints  result  either  from  the  chemical 
nature  or  the  minute  structure  of  their  tissues,  independently  01 
any  benefit  thus  derived.  Hardly  any  colour  is  finer  than  that 
of  arterial  blood ;  but  there  is  no  reason  to  suppcdo  that  the 
colour  of  the  blood  is  in  itself  any  advantage;  and  though  it 
adds  to  the  beauty  of  the  maiden's  cheek,  no  one  will  pretend 
that  it  has  been  acquired  for  this  purpose.  So  again  with  many 
animals,  especially  the  lower  ones,  the  bile  is  richly  coloured ; 
thus,  as  I  am  informed  by  Mr.  Hancock,  the  extreme  beauty  of 
the  Eohdsa  (naked  sea-slugs)  is  chiefly  due  to  the  biliary  glands 
'  'ArchivsudeZooJog.  Eii>^r.,'Oct.  1872,  p.  563. 
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teing  seen  through,  tha  tranBlucent  integuments — tliis  beauty 
beii^  probably  of  no  service  to  these  animals.  The  tints  of  tiu 
ilocajing  leaves  in  an  American  tbrest  are  described  by  every 
one  as  gorgeous;  yet  no  one  supposes  that  theee  tints  are 
of  tie  least  advantage  to  tie  trees.  Bearing  in  mind  now  many 
subBtances  closely  analogous  to  natural  oi^anic  cowpounda  hava 
been  receutlj  formed  by  chemists,  aad  which  exhibit  the  moat 
splendid  eolouis,  it  would  hsTe  been  a  strange  fa«t  if  substances 
similarly  coloured  had  not  often  originated,  independently  of 
any  useful  end  thus  gained,  in  the  complex  laboratory  of  living 
organisms. 

The.  svi-Hngdom  of  t/w  AWJwica.— Throughout  this  great 
division  of  the  animal  kingdom,  as  fer  aa  I  can  discover, 
secondary  sexual  characters,  such  as  we  are  here  considering, 
lever  occur.  Nor  could  they  be  expected  in  the  three  lowest 
dasses,  namely  in  the  Ascidians,  Polyzoa,  and  Brachiopods 
(constituting  the  Molluscoida  of  some  authors),  for  most  of 
these  animals  ore  pormanenfiy  affixed  to  a  support  or  have  their 
sexes  united  in  the  same  individual.  In  the  LamelhbrancMata, 
or  bivalve  shells,  hermapkroditiBm  is  not  rare.  In  the  ne.xt 
higher  class  of  the  Gasteropoda,  or  univalve  shells,  the  sexes  are 
either  united  or  separate.  But  in  the  latter  case  the  males 
never  possess  special  organs  for  finding,  securing,  or  charming 
the  females,  or  for  fighting  with  other  males.  As  I  am  informed 
by  Mr.  Gwyn  Jeffireys,  the  sole  external  difference  between  the 
sexes  consists  in  the  shell  sometimes  differing  a  little  in  form ; 
for  instance,  the  shell  of  the  male  periwinkle  {Littorina  lUtorea^ 
is  narrower  and  has  a  mora  elongated  spire  than  that  of  the 
female.  But  difiereuces  of  this  nature,  it  may  be  presumed,  are 
directly  connected  with  the  act  of  reproduction,  or  witt  the 
development  of  the  ova. 

The  Gasteropoda,  though  capable  of  locomotion  and  furnished 
with  imperfect  eyes,  do  not  appear  to  be  endowed  with  sufficient 
mental  powers  for  the  members  of  the  same  sex  to  struggle 
ti^ether  in  rivalry,  and  thus  to  aeq^uire  secondary  sexual 
characters.  Nevertheless  with  the  pulmoniferous  gasferopods,or 
land-snails,  the  pairing  is  preceded  by  courfstup;  for  th^e 
animals,  though  hermaphrodites,  ere  compelled  by  their  structure 
to  pau-  together.  Agassiz  remarks,'  "  Quicomiue  a  en  I'occasioa 
"  d'observer  les  amours  des  limagons,  no  sanrait  mettre  en  dout© 
"  la  seduction  d^ployee  dans  les  mouvements  et  les  allures  qui 
"  prcpnrent  et  accomplissent  le  double  embrassement  de  ces 
"  hermaphrodites."  These  animals  appear  also  susceptible  o( 
Bome  degree  of  permanent  attachment :  an  accurate  observer, 

'  '  Dc  TEspJce  et  de  la  Class.'  &c,  1869,  p.  106. 
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Mr.  Lonsdale,  informs  me  that  he  placed  a  pair  of  laad-anailB. 
(^Selix  pomatiii),  one  of  which  was  weakly,  into  a  email  and  ill- 
proTided  garden-  After  a  Bhort  time  the  strong  and  healtihy 
iudividual  disappeared,  and  was  traced  h;  ita  track  of  slime 
over  a  wall  into  an  adjoining  well-stocked  garden.  Mr. 
lionsdale  concluded  that  it  had  deserted  its  dcMy  mate;  hut 
after  an  ahsence  of  twenty-fom  hours  it  returned,  and  apparently 
communicated  the  result  of  its  successful  exploration,  for  both 
then  started  along  the  same  track  and  disappeared  over  the 
wall 

Even  in  the  highest  class  of  the  Molli^sca,  the  Cephalopoda  or 
cuttlefishes,  in  which  the  sexes  are  separate,  secondary  sexual 
characters  of  the  present  kind  do  not,  as  fat  as  I  can  discover, 
occur.  This  fe  a  surprising  circumstance,  as  these  animals 
posses  highly-developed  sense-organs  and  have  considerabla 
mental  powers,  as  will  be  admitted  by  every  one  who  has  watched 
their  artful  endeavours  to  escape  from  an  enemy.'  Certain 
Cephalopoda,  however,  are  characterised  by  one  extraordinary 
sexual  character,  namely,  that  the  male  element  collects  within 
one  of  the  arms  or  tentacles,  which  is  then  cast  off,  and  clinging 
by  its  sucking-discs  to  the  female,  lives  for  a  time  an  independent 
life.  80  completely  does  the  cast-off  arm  resemble  a  separate 
ajiimal,  that  it  was  descritied  by  Cuvier  as  a  parasitic  worm 
under  the  name  of  Hectocolyle.  But  this  marvellous  structure 
may  be  classed  as  a  primary  rather  than  as  a  secondary  sexual 
character. 

Although  with  the  MoUusca  sexual  selection  does  not  seem  to 
have  come  into  play ;  yet  many  univalve  and  bivalve  shells, 
such  as  volutes,  cones,  scalloi>s,  il-c,  are  beautifully  coloured 
and  shaped.  The  colours  do  not  appear  in  most  cases  to  be  of 
any  use  as  a  protection ;  they  are  probably  the  direct  result,  as 
in  the  lowest  classes,  of  the  nature  of  the  tissues;  the  patterns 
and  the  sculpture  of  the  shell  depending  on  its  manner  of 
growth.  The  amount  of  light  seems  to  be  influential  to  a  certain 
extent;  foralthoi^h,  as' repeatedly  stated  by  Mr.  Gwyn  Jeffreys, 
the  shells  of  some  species  living  at  a  profound  depth  are  brightly 
coloured,  yet  we  generally  see  the  lower  surfeices,  as  weU  as  the 
parts  covered  by  the  mantle,  less  highly-coloiaed  than  iho 
upper  and  exposed  surfaces.*    In  some  cases,  as  with  shells 

>  See,  for  instaace,  the   accoimt  influeaee  of  light  on  the  coIodts  d{ 

which  I  have  pven  in  my 'Jaurnal  B      froudescent     incruBtatioD,     d«- 

fjf  Researches,   1845,  p.  7.  pojited  hy  ike  eurf  on  the   coagi- 

'  I  have  given  ('Geolog.  Obsei-  roeks  of  AseeosLon,  and  formed  by 

rations  on  Voleanic  IsUnds,'  1844,  the  solution  of  triturated  Bea-sb^U* 
p.  53)   a   cnriooa   instance  of  the 
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living  iimoEget  corals  or  brightly-tinted  seafweeds,  the  bright 
colours  may  servs  as  a  protection.'  But  that  many  of  the  nudi- 
branch  mollusca,  or  sea-sings,  are  as  beautifully  coloured  as  any 
shells,  may  be  seen  in  Messrs.  Alder  and  Hancocf  a  magnificeat 
work ;  and  fi^m  information  kjndly  given  me  by  Mr.  Hancock, 
it  seems  extremely  doubtful  whether  these  colours  usually  serve 
as  a  protection.  With  some  sj)ecies  this  may  be  the  ease,  fl£  with 
one  kind  which  hves  on  the  greon  leaves  of  algte,  and  is  itself 
brightr^eeu.  But  many  brightly-coloured,  white  or  otherwise 
conspicuous  species,  do  not  seek  concealment ;  whilst  again  some 
equally  conspicuous  species,  as  well  as  other  dul! -coloured  kinds, 
live  under  stones  and  in  diirk  recesses.  So  that  with  these  nudi- 
branch  molluscs,  colour  apparently  does  not  stand  in  any  doso 
relation  to  the  nature  of  the  places  which  they  inhabit. 

These  naked  sea-slugs  are  hermaphrodites,  yet  they  pair 
together,  as  do  laod-snails,  many  of  which  have  extremely 
pretty  shells.  It  is  conceivable  that  two  hermaphrodites, 
attracted  by  each  other's  greater  beauty,  might  unite  and  leave 
offspring  which  would  inherit  their  parents'  greater  beauty^ 
But  with  such  lowly-organised  creatures  this  is  extremely 
improbable.  Nor  ia  it  at  all  obvious  how  the  offepring  from  the 
more  beautiful  pairs  of  hermaphrodites  would  have  any  ad- 
voafage  over  the  offspring  of  the  less  beautiful,  so  as  to  increase 
in  number,  unless  indeed  vigour  and  beauty  generally  coincided. 
We  have  not  bore  the  case  of  a  number  of  males  becoming 
mature  before  the  females,  with  the  moro  beautiful  males 
selected  by  the  more  vigorous  females.  If,  indeed,  brilliant 
colours  were  beneficial  to  a  hermaphrodite  animal  in  relation 
to  its  genera!  habits  of  life,  the  more  brightly-tinted  individuals 
would  succeed  best  and  would  increase  in  number;  but  this 
would  be  a  case  of  natural  and  not  of  sexual  selection. 

Sab-kingdom  0/ the  Vermes:  Class,  Annelida  (or  Sea-worms'). — 
In  this  class,  although  the  sexes,  when  separate,  sometimes 
differ  from  each  other  in  characters  of  such  importance  that  they 
have  been  placed  londer  distinct  genera  or  even  fomilies,  yet  the 
differences  do  not  seem  of  the  kind  which  can  be  safely  al- 
iributcd  to  sexual  selection.  These  animals  are  often  beauti- 
fully  coloured,  but  as  the  sexes  do  not  differ  in  this  respect,  we 
are  but  little  concerned  with  them.  Even  the  Nemertians, 
though  so  lowly  organised,  "  vie  in  beauty  and  variety  of 
"  colouring  with  any  other  group  in  the  invertebrate  series;"  yet 

'  Dr.  Morse  has  lately  disonased     '  Proo.  Boafoo  &ifi.  "f  Kat.  Hist.' 
this   Enbjsct    in  his  paper   on    the      vol.  liv,,  April,  1871, 
AdiiptiTB  Coloiatian   of   Moltnsca, 
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Dr.  Mcintosh"  cannot  discoi'ui-  that  these  coloUTa  are  of  any 
service.  The  sedentary  annelids  become  duller-coloured,  ac- 
cording to  M,  Qnatrefagefl,'  after  the  period  of  reproduction ;  and 
this  I  presume  may  be  attributed  to  their  less  Tigorous  condition 
at  that  time.  All  these  worm-like  animals  apparently  stand  too 
low  m  the  scale  for  the  indiTidnala  of  either  sex  to  exert  any 
choice  in  selecting  a  partner,  or  for  the  individuals  of  the  Game 
SOX  to  struggle  together  in  riTaJry. 

Sah-kingdom  of  the  ATthropoda:  Q]aas,  CruedKea.— In  this  great 
class  we  first  meet  with  nndoubted  secondary  sexnal  characters, 
often  developed  in  a  remarkable  manner.  Unfortunately  the 
habits  of  cmstaceans  are  very  imperfectly  known,  and  we  cannot 
explain  the  uses  of  many  structures  pccnliBr  to  one  ees.  With  the 
lower  parasitic  speeifis  the  males  are  of  small  size,  and  they 
alone  are  furnished  with  perfect  swimming-legs,  anlennEe  and 
sense-organs;  the  females  being  destitute  of  these  organs,  with 
their  bodies  often  consisting  of  a  mere  distorted  mass.  But 
these  extraordiuary  differences  between  the  two  seses  aro  no 
doubt  related  to  *heir  widely  different  habits  of  life,  and  eon- 
sequeutly  do  not  concern  us.  In  various  crustaceans,  belonging  to 
distinet  families,  the  anterior  antennse  are  furnished  with  pecuUar 
thread-like  bodies,  which  are  believed  to  act  as  smell  ing-ot^ns, 
and  these  are  much  more  numerous  in  the  males  than  in  the 
females.  As  the  males,  without  any  unusual  development  of 
their  olfactory  organs,  would  almost  certainly  be  able  sooner  or 
later  to  find  the  females,  the  increased  number  of  the  sraelling- 
throads  has  probably  been  acquired  through  sexual  selection,  by 
the  better  provided  males  havii^  been  the  more  successful  in 
finding  partners  and  in  producing  ofepring.  Fritz  Miiller  has 
described  a  remarkable  dimorphic  species  of  Tanais,  in  which  the 
male  is  represented  by  two  distinct  forms,  which  never  graduate 
into  each  otter.  In  the  one  form  the  male  is  furnished  with 
more  numerous  smelling-threaito,  and  in  the  other  form  with 
more  powerful  and  more  eloi^ated  chelSB  or  pincers,  which  servo 
to  hold  the  female.  Frita  MUller  suggests  that  these  differences 
between  the  two  male  forms  of  the  same  species  may  have 
originated  in  certain  individuals  having  varied  in  the  number  of 
the  smelling-threads,  whOst  other  individuals  varied  in  the 
shape  and  size  of  their  cheto ;  so  that  of  the  former,  those  which 
were  best  able  to  find  the  female  aui  of  the  latter, those  which 

•  See  hia  baantifal  monograph  on  See   M    P  rrier,   'I'Origine   d< 

'British   iiineliJs,'  part    i.   1873,     IH  mm     d  prta  Darwin,"  '  Reiuf 
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were  best  able  to  hold  her,  have  left  the  greatest  number  of 

progeny  to  inherit  their  respective  advant^ea." 

In  some  of  the  lower  crustaceans,  the  right  anterior  antenna 

(,  of  the  male  differs  greatly  in  strncture 

from  the  left,  the  latter  resembling  in 

ite  simple  tapering  joints  the  anteimEe 

of  the   female.      In    the    male    the 

modified  antenna  is  either  swollen  in 

the    middle    or    angularly    bent,    or 

converted    (flg.  4)    into   an   elegant, 

and  sometimes  wonderfully  complex, 

prehensile  oj^n."   It  serves,  as  I  hear 

from  Sir    J.  Lubbock,  to   hold    the 

I  female,  and  for  this  same  purpose  one 

'  of  the  two  posterior  legs  (i)  on  the 

same  side  of  the  body  is  converted 

into  a  forceps.    In  another  family  the 

inferior    or    posterior    antennjo    are 

"  curiously  zigzagged "  in  the  males 

alone. 

In  the  higher  crustaceans  the  an- 
terior legs  are  developed  into  chela 
or  pincers;  and  these  are  generally 
laiger  in  the  ma!o  than  in  the  female, 
—BO  much  so  that  the  market  value  of 
the  male  edible  crab  (Cancer pagurus), 
according  to  Mr.  0.  Spence  Bate,  is 

a.  Part  of  right  anwrior  ™-    ^^°  times  as  great  as  that  of  the  fe- 

i^»  of  male,  fonniqg  a    male.    In  many  species  the  cholte  are 

b.  pSit«to^pai"of  thoracic  lep    of  unequal  sizc  on  the  opposite  side  of 
e  nrndrfflmaio  *^^  body,  the  right-hand  one  being,  as 

"  ™  °'  I  am  informed  by  Mr.  Bate,  gonerally, 

though  not  invariably,  the  largest.  This  inequality  is  also  often 
much  greater  in  the  male  than  in  the  female.  The  two  ehel» 
of  the  male  often  differ  in  structure  (figs.  5,  6,  and  7),  the 
smaller  one  resembling  that  of  the  fcmala  What  advantage  is 
1  the  opposite  sides  of  the 


gained  by  their  inequality  i 

'  '  Facta  and  Argumeats  for 
Darwin,'  EDglisli  translat.  1869,  p. 
20.  See  ttie  preTious  diGcueston  on 
the  olfactoiy  threads.  Sars  has 
descrihed  a  somewhat  acaJogons 
case  (as  quoted  in  '  Nature,'  1870, 
p.  455)  in  a  Norwegian  crustacean, 
the  Pontoporeia  afiiiis. 

'  See  Sir  J.  Lubboclc  in  '  Annals 


and  Mag.  of  Sat.  Hist.'  vol.  li. 
1S53.  pi.  i.  and  i. ;  and  vol.  lii. 
(1853)  pi.  vii.  See  also  Lnbbock  in 
'Transact.  Ent.  Soc'  vol.  iv.  new 
series,  1856-1858,  p.  8.  With  re- 
spect  to    the    zig-zagged    antenna 


'Facts  I 


i  beloH 


z  Miller, 
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body,  and  by  the  inequality  being  much  greater  in  the  male  than 
in  the  female ;  and  why,  when  they  are  of  equal  size,  both  are 


of  body  of  dJliunsuBtt  (from  Milnfi-Edwotds),  showing  the 
eDtly-couatmclfd  rlgUt  And  left'hajid  cbelie  of  the  male, 
lisuiu  has  revorsed  the  drawing,  ami  made  tie  left-liami  cl 


l^g.  e.    SeoDDd  leg  i]rma1eOrcbeetia,TticnnClDga  (from  Fells  Milller). 
Rg.7.    Mtlo  offamale, 

often  much  larger  in  the  male  than  in  the  female,  is  not  known. 
As  I  hear  from  Mr.  Bate,  the  chel»  are  aometiiQes  of  such  length 
and  size  that  they  cannot  poseibly  he  used  for  carrying  food  to  the 
mouth.  In  the  males  of  certaia  fresh- water  prawns  (PaJtemon) 
the  right  1^  ia  actually  longer  than  the  whole  body."  The 
grsat  size  of  the  one  leg  with  its  chete  may  aid  the  male  in 
fighting  with  his  rivals;  but  this  will  not  account  for  their 

">  See  a  paper  by  Mr.  C.  Spence  585.     I  am  greatly  indebted  to  Mr. 

Bate,  with  figures,  in 'Proc.Zoolos.  Speoce  Bate  for  nearly  alt  the  aboTa 

Soc.'    1868,    p.   363;    and   on   the  statements  with  respect  to  the  chelie 

nomendaturi  of  the  geDus,  ibid.  p.  of  the  higher  cruataceane. 
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inequality  in  the  female  on  the  opposite  sides  of  of  the  body.  In 
GelasiiQus,  according  to  a  statement  quoted  by  MilDe-Edwatds," 
the  male  and  the  female  live  in  the  eamo  bnrrow,  and  this 
shews  that  they  pair ;  the  male  closes  the  mouth  of  the  burrow 
with  one  of  its  ohelie,  which  is  enormously  developed ;  so  that 
hero  it  indirectly  serves  as  a  means  of  defence.  Their  main  use, 
however,  is  probably  to  seize  and  to  secure  the  female,  and  this 
in  some  instances,  as  with  Ganunams,  is  known  to  be  the  case. 
The  male  of  the  hermit  or  soldier  crab  (Fagurus)  for  weeks 
together,  carries  about  the  shell  inhabited  by  the  female."  The 
sexes,  however,  of  the  common  ehore-crab  (Vurcimts  mana<),  s,n 
Mr.  Bate  informs  me,  nnite  directly  after  tlie  female  has  moulted 
ber  hard  shell,  when  she  is  so  soft  that  she  would  be  injured  if 
seized  by  the  strong  pincers  of  the  male ;  but  as  she  is  caught 
and  carried  about  by  the  male  before  moulting,  she  could  then  be 
seiKed  with  impunity. 

Fritz  Miiller  states  that  certain  species  of  Melita  are  distin- 
guished from  all  other  amphipods  by  the  females  having  "  the 
''  coial  lamellte  of  the  penultimate  pair  of  feet  produced  into 
''  hook-Uke  processes,  of  which  the  males  lay  hold  with  the 
"  hands  of  the  first  pair."  The  development  of  these  hook-lifco 
processes  has  probably  followed  from  those  females  which  were 
the  most  securely  held  during  the  act  of  reproduction,  having 
left  the  largest  number  of  ofllspring.  Another  Brazilian  amphi- 
pod  (Orcliesiia  Darvdnii,  fig.  8)  presents  a  case  of  dimorphism, 
like  that  of  Tanais ;  for  there  ate  two  male  forms,  which  differ 
in  the  structure  of  their  chelte."  As  either  chela  would  certainly 
BnfSce  to  hold  the  female, — for  both  are  now  used  for  this  purpose, 
— the  two  male  forme  probably  originated  by  some  having  varied 
in  one  manner  and  some  in  another;  both  fomis  having  derived 
certain  special,  but  EearJy  eq.ua!  advantages,  from  their  differently 
shaped  organs. 

It  is  not  known  tlat  male  crustaceans  fight  together  tor  tha 
possession  of  the  females,  but  it  is  probably  the  case ;  for  with 
most  animals  when  the  male  is  tai^r  than  the  female,  be  seems 
to  owe  his  greater  size  to  his  ancestors  having  fought 
with  other  males  daring  many  generations.  In  most  of  the 
orders,  especially  in  the  highest  or  the  Brachynra,  the  male  is 
larger  than  the  female ;  the  parasitic  genera,  however,  in  which 
the  sexes  follow  difiercnt  habits  of  life,  and  most  of  the  Ento- 
moBtraca  must  be  excepted.    The  chele  of  many  crostaeesns  are 

"  'Hisl.  Nat,  dea  Crust.'  tom.  n.  of  S.  Dctoh.' 
1837,  p.  50.  "  Fritz  Mtlllei, '  Facts  and  Argn. 

"Mr.  C.  Speaca  Bate,  'Brit,  n-.enls  for  Darwin,' 1869,  pp.  25-38 
Auoo.,  Fourth  Report  en  Xht  Fvuoa 
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weapons  well  adapted  for  fighting.  Thus  when  a  Devil-crab 
(Portiinus  paber)  was  seen  by  a  son  of  Mr.  Bate  fighting  with  a 
Carcmus  mcenas,  the  latter  was  soon  thrown  on  its  back,  and  had 
eyery  limb  tern  from  its  body.  When  several  males  of  a.  Brazilian 
Gelaaimns,  a  species  furnished  with  immense  pincers,  were 
placed  together  in  a  glass  veseet  by  Frita  Muller,  fhey  mutilated 
and  killed  one  another.    Mr.  Bate  put  a  large  male  Careinm 


^renOy^wnetaicled 


a  inte  a  pan  of  water,  inhabited  by  a  female  which  was 
paired  with  a  smallei  male ;  but  the  latter  was  soon  dispossessed. 
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Mr,  Bate  adds,  "  if  they  fought,  tho  viotory  was  a  bloodless  one, 
■'  for  I  saw  BO  wounds."  This  same  aatnralist  separated  a.  male 
MDd-skipper  (so  common  on  our  sea-shores),  Gammaras  marinut, 
from  ite  female,  both  of  whom  were  imprisoned  in  the  same 
vessel  with  many  indiTiduals  of  the  same  species.  The  female, 
when  thus  divorced,  soon  joined  the  others.  After  a  time  tho 
male  was  put  again  into  the  same  vessel ;  and  he  then,  after 
swimming  about  for  a  time,  dashed  into  the  crowd,  and  without 
any  fighting  at  once  look  away  his  wife.  This  fact  shews  that 
in  the  Amphipoda,  an  order  low  in  the  scale,  tho  males  and 
females  recognise  each  other,  and  are  mutually  attached. 

The  mental  powers  of  the  Crustacea  are  probably  higher  than 
at  first  Eight  appeals  probable.  Any  one  who  tries  to  catch  one 
of  the  sbore-erabs,  so  common  on  tropical  coasts,  will  perceive 
how  wary  and  aJert  they  are.  There  is  a  large  crab  {Birgm 
Jatro),  found  on  coral  islands,  which  makes  a  thick  bod  of  the 
picked  fibres  of  the  cocoa-nut,  at  the  bottom  of  a  deep  burrow. 
It  feeds  on  the  (alien,  fruit  of  this  tree  by  tearir^  off  the  husk, 
fibre  by  fibre ;  and  it  always  begins  at  that  end  where  the  thveo 
eye-like  depressions  are  situated.  It  then  breaks  through  one  of 
these  eyes  by  hammering  with  its  heavy  front  pincers,  and 
turning  round,  extracts  the  albuminous  core  with  its  narrow 
posterior  pincers.  But  these  actions  are  probably  instinctive,  so 
that  they  would  ba  performed  as  well  by  a  young  animal  as  by 
an  old  one.  The  following  case,  however,  can  hardly  be  so  con- 
sidered :  a  trustworthy  naturalist,  Mr.  Gardner,"  whilst  watching 
a  shore-crab  (Gelasimns)  making  its  burrow,  threw  some  sheila 
towards  the  hole.  One  rolled  in,  and  throe  other  shells  remained 
within  a  few  inches  of  the  month.  In  about  five  minutes  the 
crab  brought  out  the  shell  which  had  fallen  in,  and  carried  it 
away  to  the  distance  of  a  foot ;  it  then  saw  the  three  other  shells 
lying  near,  and  evidently  thinking  that  they  might  likewise  roll 
in,  carried  them  to  the  spot  where  it  had  laid  the  first.  It 
would,  I  think,  bo  difficult  to  distinguish  this  act  from  one 
performed  by  man  by  the  aid  of  reason. 

Mr.  Bate  does  not  know  of  any  well-marked  case  of  differenco 
of  colour  in  the  two  seses  of  our  British  crustaceans,  in  which 
respect  the  sexes  of  the  higher  animals  so  often  differ.  In  some 
cases,  however,  the  males  and  females  differ  slightly  in  tint,  bnt 
Mr.  Bate  thinks  not  more  than  may  be  accounted  for  by  their 
different  habits  of  life,  such  as  by  the  male  wandering  more 
about,  and  being  thus  more  esposed  to  the  light.    Dr.  Power 

'*  "Ttsvels    in    the   Interior    of     463,  an  acoonnt  of  the  habits  of  the 
BraiiV  1846,p.lll.    Itavo  giveo,      Birgia. 
in  m;  '  Joanial  of  Rtseorchei,'  p. 
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tried  to  distmgmah  by  colour  the  sexee  of  the  Beveral  epeciea 
wMch  inhabit  the  Maiiritias,  but  failed,  except  with  one  species 
of  Sqnilla,  probably  S.  stylifera,  the  male  of  ■which  is  described  as 
being  "  of  a  beantiftil  blmah-green,"  with  some  of  the  appendages 
chorry-rad,  whilst  the  female  is  clouded  with  brown  and  grey, 
"  with  the  ted  about  her  mnch  loss  vivid  than  in  the  male."" 
In  this  case,  we  may  suBpect  the  agency  of  sexual  selection. 
From  M.  Bert's  observations  on  Daphnia,  when  placed  in  a  vessel 
illuminated  by  a  prism,  we  have  reason  to  believe  that  even  the 
lowest  crustaceans  can  distinguish  colours.  With  Saphirina  (an 
oceanic  genua  of  Entomostraca),  the  males  are  furnished  with 
minute  shields  or  cell-hke  bodies,  which  exhibit  beautiful 
changing  colours ;  these  ate  absent  iu  the  females,  and  in 
botb  sexes  of  one  species."  It  would,  however,  be  estremely 
rash  to  conclude  that  these  CTirious  organs  serve  to  attract  the 
females.  I  am  informed  by  Fritz  Mullet,  that  in  the  female  of  a 
Brazilian  species  of  Gelasiinus,  the  whole  body  is  of  a  nearly 
uniform  greyish-brown.  In  the  male  the  posterior  part  of  the 
cephalo-thoras  is  pure  white,  with  the  anterior  part  of  a  rich 
green,  shadii^  into  dark  brown ;  and  it  is  remarkable  that  these 
colours  are  liable  to  change  in  the  comse  of  a  few  minutes— the 
white  becoraii^  dirty  grey  or  even  black,  the  greea  "  losing  much 
"  of  its  brilliancy."  It  deserves  especial  notice  that  the  males  do 
not  acquire  their  br^t  colours  until  they  become  mature.  Thej 
appear  to  be  much  more  numerous  than  the  females;  they 
differ  also  in  the  laisei  size  of  their  chelte.  In  some  species  of 
the  genus,  probably  in  all,  the  seses  pair  and  inhabit  the  same 
burrow.  They  are  also,  as  we  have  seen,  highly  intell^nt 
animals.  From  these  various  considerations  it  seems  probable 
that  the  male  iu  this  species  has  become  gaily  ornamented  in 
order  to  attract  or  excite  the  female. 

It  has  just  been  stated  that  the  male  Gelasunus  does  not 
acquire  his  conspicuous  colours  imtil  mature  and  nearly  ready 
to  breed.  This  seems  a  general  mle  ia  the  whole  class  in  respedl 
to  the  many  remarkable  structural  differences  between  the  sexes. 
We  shall  hereafter  find  the  same  law  prevailing  throughout  the 
great  sub-kingdom  of  the  Verfebrata ;  and  in  all  cases  it  is 
eminently  distinctive  of  characters  which  have  been  a^uired 
throngh  aexnal  selection.  Fritz  Mlillcr'''  gives  some  striking 
instances  of  this  law ;  thus  the  male  sand-hopper  (Orchestia) 
does  not,  until  nearly  full  grown,  acquire  his  large  claspers, 

1^- 


•'  Mr.  Cc.  Fraeer,  in  '  Proc  Zoc- 

l.Soi:.'lB69,p,3.     I  am  iodebW 
Mr.  Bate  for  Dr.  Fow«'s  statc- 

podea,'  18S3,  9.  35. 

"  '  Facts   and  Argnmente,'  Ac. 

ent. 

p.7fl. 
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which  are  Terj  differently  constructed  from  those  of  tlie  female; 
whilst  young,  his  clitspers  resemble  those  of  the  female. 

Class,  Araclinidd  (Spiders). — The  seses  do  not  generally  diffor 
raacli  in  coloni,  bat  the  males  are  often  darker  than  the  females, 
na  may  be  seen  in  Mr.  Blackwall's  magniSecnt  wort."  la  some 
species,  howsTer,  the  difference  is  conspicuous ;  thas  the  female 
of  SpaTtKsut  smaragdiiliis  ia  dullish  green,  whilst  the  adalt  male 
has  the  abdomwi  of  a  fine  yellow,  with  three  loi^tudinal  stripea 
of  rich  red.  In  certain  spaoios  of  Thomisus  the  sexes  closely 
resemble  each:  other,  in  othera  they  differ  much ;  and  analogoas 
cases  occar  in  many  other  genem.  It  is  often  difficult  to  say 
which  of  the  two  sexes  depaits  most  from  the  ordinary  coloration 
of  the  genus  to  which  the  species  belong ;  but  Mr.  Blackwall 
thinis  that,  as  a  general  rule,  it  is  the  male ;  and  Canestriai  ■" 
remarks  that  in  certain  genera  the  males  can  be  epecifieally  dis- 
tingnished  with  ease,  hut  the  females  with  great  difficulty.  I  am 
informed  by  Mr,  Blackwali  that  the  sexes  wlulst  young  usaally 
resemble  each  other ;  and  both  often  undergo  great  changes  in 
colour  during  their  succeesive  moults,  before  airiving  at  maturity. 
In  other  cases  the  male  alone  appears  to  change  colour.  Thus 
the  male  of  the  above  br^t-coloured  Sparassas  at  first  re- 
sembles the  female,  and  acquires  his  peculiar  tints  only  when 
nearly  adult.  Spiders  are  possessed  of  acute  senses,  and  exhibit 
much  intelligence ;  as  is  well  kiown,  the  females  often  shew 
the. strongest  affection  for  their  e^s,  which  they  carry  aboat 
enyeloped  in  a  silken  web.  The  males  search  eagerly  for  the 
females,  and  hnve  been  seen  by  Canestrini  and  others  to  fight  for 
poBsesaion  of  them.  This  same  author  says  that  the  union  ofthe 
two  sexes  has  been  observed  ia  about  twenty  species ;  and  ho 
asserts  positively  that  the  female  rejects  some  of  the  males  who 
court  her,  threatens  them  with  open,  mandibles,  and  at  last  after 
long  hesitation  accepts  the  chosen  one.  Prom  these  several 
considerations,  we  may  admit  with  some  eonfideuco  tha,t  the 
well-marked  differences  in  colour  between  the  sexes  of  certain 
species  are  the  results  of  sexaal  seleetion ;  though  we  have  not 
here  the  b^t  kind  of  evidence, — the  display  by  the  male  of  his 
ornaments.  From  the  extreme  variability  of  colour  in  the  male 
of  some  species,  for  instance  of  llieridion  Uneutwrn,  it  would 
appear  that  these  sexual  characters  of  the  males  have  not  as  yet 
become  well  fixed.    Canestrini  draws  the  same  conclusion  from 

'•  'JL  History  of  Ihe  Spiders  of  'Caratteri  sessnali  secondarii  de<'l| 

<im,t  Britain,'  1861-64.     Far  the  Aiachnidi,'  ia  the  'Atti  della  Soa 

("nJlowing  facU,  see  pp.  77,  88,  103.  Veueto-Trentina  di  St  Sit.  Padora, 

"  This  author  has  receotly  pub-  vol.  i.  Faac.  'i,  1873, 
liibf^    a    vaimble    essay    on    the 
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tlie  fact  tbat  the  males  of  certain  Gpecies  present  two  forms, 
differing  from  each  other  in  the  size  and  length  of  their  jaws ;  and 
tbis  reminds  us  of  the  ahore  cases  of  dimorphic  crostaceans. 

The  male  is  generally  much  smaller  than  the  female,  sometimea 
to  an  extraordinary  degree,^"  and  ho  is  forced  to  be  extremely 
cautioas  in  making  his  advances,  as  the  female  often  carries  her 
coyness  to  a  dangerous  pitch.  De  Geet  eaw  a  male  that "  in  tho 
"  midst  of  his  preparatory  caresses  was  seized  by  the  object  of 
"  his  attentions,  enveloped  by  her  in  a  web  and  then  devoured,  a 
"  sight  which,  as  he  adds,  filled  him  with  horror  and  indignation."  " 
The  Kev,  0.  P.  Cambridge""  accounts  in  the  following  manner 
for  the  extxeme  smallness  of  the  male  in  the  genus  Nephila. 
"  M.  Vinson  gives  a  graphic  acconnt  of  the  agile  way  in  which 
"  the  diminutive  male  escapes  from  the  ferocity  of  the  female,  by 
"  gliding  about  and  playing  hide  and  seek  over  her  body  and 
"  along  her  gigantic  limbs :  in  sneh  a  puisoit  it  is  evident  that 
"  the  chances  of  escape  would  be  in  fevour  of  the  smallest  males, 
"  while  the  lai^r  ones  would  fall  early  victims ;  thus  gradually 
"  a  dinjiuntive  race  of  males  would  be  selected,  until  at  last  they 
"  would  dwindle  to  the  smallest  possible  size  compatible  with  the 
"  exercise  of  their  generative  functions, — in  fact  probably  to  the 
"  size  we  now  see  them,  i.e.,  so  small  as  to  be  a  sort  of  parasite 
'•  upon  the  female,  and  either  beneath  her  notice,  or  too  agile  and 
'■"  too  small  for  her  to  catch  without  great  diflieulty." 

Westring  has  made  the  interesting  discovery  that  the  males 
of  several  species  of  Theridion'^  have  the  power  of  malting 
a  fitriduhiting  sound,  whilst  the  females  are  mute.  The  ap- 
paratus consists  of  a  serrated  ridge  at  the  base  of  the  abdomen, 
against  which  the  hard  hinder  part  of  the  thorax  is  rubbed ;  and 
of  this  stractujre  not  a  trace  can  be  detected  in  the  females.  It 
deserves  notice  that  several  writere,  including  the  well-known 
arachnologist  Walokenaer,  have  declared  that  spiders  are  attracted 
by  music."   From  the  analogy  of  the  OrthopteraandHomoptera, 

»  Aug.  Vinson  {' Arsn^das   des  tion   to  EntginnlDBy,'  vol.  I.  1818, 

lies   de   la  Rennion,'  pi.  vi.  tigs.  I  p.  280. 

and  2)  gives  a  good  instance  of  the  "  ■Proc.Zoolog.Soc' 1871,p.6ai, 

small   idze  of  the  male,  in  Epeira  "    'fheridiiai     [Asagma,     Sond.) 

nigra.     In   this   species,  as  I   maj  lerratipes,    ^-pimdatam    et    gutta- 

add,  the  male  is  testaceous  and  the  lam;     see    Weslring,    in     Eioyer, 

female  black  with  lega  banded  with  *  Naturbist.  Tidakrift,'  vol.  ir.  1843- 

red.      Other    even    more    striking  1843,  p.  349}   and  voL  ii.  1846- 

eases  of  inequality  in  aii»  between  1B49,  p.  342.     See,  also,  for  othei 

the     seisi     have     been     recoiiled  species,  '  Araneai  Snecicie,' p.  184, 
('Quarterly    Journal    of    Science,"  »  Dr.  H.  H.  van    Zoutevaen,  la 

18*8,  July,   p.   429);    bnt  I  have  his  Ontch  translation  of  this  •ork 

lot  seen  the  original  aoconnts.  (vol.  i,  p.  444),  has  t.illei:f*J.  aevanJ 

"  Kirhj  and  Spencc,  '  lutrodne-  casoi. 
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to  be  described  in  the  next  chapter,  we  may  feel  almost  sure  that 
the  stridulatiOD  serves,  as  Westring  also  belieYes,  to  call  or  to 
excite  the  female;  and  this  is  the  first  case  known  to  me  in  the 
ascending  scale  of  the  animal  kingdom  of  sounds  emitted  for 
this  purpose.'" 

Claasj  Myria-poda. — In  neither  of  the  two  orders  in  this  class, 
the  millipedes  and  centipedes,  can  I  find  any  well-matkea 
instances  of  such  eesua)  difierences  as  more  particularly  concern 
ns.  In  Qlomttris  limiata,  however,  and  perhaps  in  some  few 
other  species,  the  males  differ  slightly  in  colour  from  the  females ; 
but  this  Glomeris  is  a  highly  variable  species.  In  the  males  of 
the  Diplopoda,  the  legs  belonging  either  to  one  of  the  anterior  or 
of  the  ixisterior  segments  of  the  body  are  modified  into  pre- 
hensile hooks  which  serre  to  secure  the  female.  In  some  species 
of  lulns  the  tarsi  of  the  male  are  furnished  with  membranous 
snekers  for  the  same  purpose.  As  we  shall  see  when  we  treat 
of  Inseclfi,  it  is  a  much  more  unusual  circumstance,  that  it  is 
the  female  in  Liihobius,  which  is  furnished  with  prehensile 
;s  at  the  eitremity  of  her  body  for  holding  the  male.* 


CHAPTER  X. 
Sboondaby  SastTAL  Chaeacibks  or  Insects. 

DJTersified  structures  posaeaa&l  by  the  males  ftff  seizing  the  females — 
BifFereacefi  between  the  sciea,  ef  which  the  zneaciag  ia  net  understood — • 
Difference  in  size  between  the  seies — Thysannra — Diptera— Hemiptera 
— Homoptera,  miiaical  powers  posseesed  by  the  malea  alone — Orthoptera, 
musical  instraments  of  the  males,  modi  diversified  ia  Etroclnre ; 
pngnacitj;  colours — Kenroptera,  seiual  differences  in  colour — Hyme- 
noptera,  pugnacity  and  coloui*— Coleoptera,  colonrs;  ftirnished  with 
great  horns,  apparently  as  an  ornament;  latties;  stridnlating  organs 

In  the  immense  class  of  jasocts  the  sesos  sometimes  differ  in 
their  locomotive-organs,  and  often  in  their  sense-oi^ans,  as  in 
the  pectinated  and  beautifully  plumose  antemtffl  of  the  males  of 
many  species.  In  Chloeon,  one  of  the  EphemeHB,  the  male  has 
great  pillared  eyes,  of  which  the  female  ia  entirely  destitute." 
The  ocelli  are  absent  in  the  females  of  certain  insects,  as  in  the 

"  Hilgend(rf,  however,  has  lately      'Hist.  Nat.  dea  Inseitea  :  .\pteres,* 
ttalleil    attention    to    an    analogous      torn.  it.  1847,  pp.  17.  IS,  k8. 
ttrncture   in   some   of   the   higher  '  Sir     J.     Lubbock,     'Transact. 

to  prodnce  sound;  Me  'Zoological      484.     With    respect    to    the    Mu- 

Becord,'  1869,  p.  603.  tillil»    see     Westwood,    '  Modern 

»   Wi^lckenaer     et     P.    Gerrais,      Claw,  of  IiHett<,'Tol.  ii.  p.  213. 
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Mutiliidie;  and  hero  tlio  females  aid  likewise  wigless.  But 
W6  are  chiefly  concerned  with  stractuies  by  which  one  male  is 
enabled  to  conquer  another,  either  in  battle  or  conrtBhip,thiongh 
his  strength,  pugnacity,  ornaments,  or  music.  The  innnmerahle 
contiiTances,  therefore,  by  which  the  male  is  able  to  Eeizo  the 
female,  may  be  briefly  paesed  over.  Besides  the  complex  straetures 
at  the  apex  of  the  abdomen,  which  ought  perhaps  to  be  ranked 
as  primary  organs,^  "  it  is  asfeMiiabing,"  as  Mr.  B.  D.  Walsh*  has 
remarked,  "  how  many  different  organs  are  worked  in  by  nature 
"  for  the  seemingly  insignificant  object  of  enabling  the  male  to 
"  grasp  the  female  firmly."    The  mandibles  or  jaws  are  some- 

.  times  used  for  this  purpose ;  thna  the  male  CorydaUs  cornutm  (a 
neuropterousinseet  in  some  degree  allied  to  the  Dragon-flies,  &c) 
has  immense  curved  jaws,  many  times  longer  than  those  of  the 
female ;  and  they  are  smooth  instead  of  being  toothed,  so  that 

.  he  is  thus  enabled  to  seize  her  without  injury.'  One  of  the 
stag-beetles  of  North  America  (J^tuxinus  elaphus)  uses  Ms  jaws, 
which  are  much  larger  than  those  of  the  female,  for  the  same 
purpose,  but  probably  likewise  for  fighting.  lo  one  of  the 
sand-wasps  (AmriiopMla)  the  jaws  in  the  two  sexes  are  closely 
ahTie,  buji  are  used  for  widely  different  purposes :  the  males,  as 
Professor  Westwood  observes,  "are  exceedingly  ardent,  seizii^ 
"  their  partners  round  the  neck  with  their  Bickle-sbaped  jaws;'" 
whilst  the  females  use  these  organs  for  burrowing  in  saud-bauks 
and  making  their  nest& 

The  tarsi  of  the  fiiant-Iogs  are  dilated  in  many  male  beetles,  or 
are  furnished  with  broad  cushions  of  hairs ;  and  in  many  genera 
of  water-beetiea  they  are  armed  with  a  round  flat  sucker,  so  that 
the  male  may  adhere  to  the  slippery  body  of  the  female.    It  is  a 

'  These  organs  in  the  male  often  species   haring    been    olMerved    in 

diSei  in  cloself-allied  species,  and  oaian.      Mr.    MaeLachlan    informs 

afford  eicellent  speeifio  characters,  me    (Tide    '  Stett.    Ent.    Zeitnng,' 

But  tlieir  importance,  from  a  fnn^-  1S67,  s.   155)  that   when  several 

tional   point    of   view,  as   Mr.'  R.  species  of  Phryganidtt,  whicli  pr«- 

MacLachlan    haa  remarked   to  me,  fieut  stron^ly-pronoanced  difference* 

has  probably  been  overrated.      It  of  this  kiad,  were  confined  together 

nas  besD  euggested,  that  siigfat  dif-  bj^  Dr.  Aug.  Meyer,    they  couptedy 

ferencea    in    these    organs    would  and  dds  pair  produced  fertile  ova. 
Bullice  to  prevent  the  inUrcrossing  '  '  The   Practical   Entomologist,' 

ofwell-markedrarietiesorincipient  Philadelpliia,  vol.    ii.   May,    1S6T, 

•peclei,  and  would  thns  aid  in  their  p.  88. 

development.  That  thie  can  hardly  '  Mr.  Walah,  ibid.  p.  107. 
be  the  ease,  we  may  infer  iVom  tbe  '  'Modem  classijicaticn  of  la- 
many  recorded  cases  (see,  for  in-  sects,'  vol.  ii.  1840,  pp.  205,  206. 
instance,  Bronn,  '  Gescbicbte  dei  Mr.  Walsh,  who  called  my  attention 
Xator,'  b.  ii.  1S43,  a.  164{  and  to  the  double  use  of  the  jaws,  say* 
Wwtwcod,  '  Transact.  Eat.  Soc.'  that  he  has  repeatedly  obearrsj 
RiL  iiL  IB42,  p.   195)  of  dutinct  this  fact. 
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mucli  more  unusual  ciicumstance  that  the  female  of  some  water- 
beetles  (Djtiscus)  have  their  elytra  deeply  groored,  and  in 
Acilias  BiiicaiMs  tliickly  set  with  Iiairs,  as  an  aid  to  tbo  male. 
The  females  of  some  other  water- 
beetles  (Hydioporus)  have  their 
elytra  punctured  for  the  same 
purpose.*  In  the  male  of  Crahro 
cribrarim  (fig.  9),  it  IB  the  tibia 
which  is  dilated  into  a  broad 
homy  plate,  with  minut«  mem- 
braceous  dots,  giving  to  it  a  sin- 
gular appearance  lite  that  of  a 
riddle.'  In  the  male  of  Penthe 
(a  genua  of  beetles)  a  few  of  the 
middle  joints  of  the  antennje  are 
dilated  and  furnished  on  the  in- 
ferior surface  with  cushions  of  hair, 
exactly  like  those  on  the  tarsi  of 
the  Carabidte,  "and  obviously  for 
"  the  same  end."  In  male  dragon- 
flics,  "the  appendages  at  the  tip 
"  of  the  tail  sre  modified  in  an 
"  almost  infinite  variety  of  curious 
"  patterns  to  enable  them  to  em- 
'  "  brace  the  neck  of  the  female." 
Lastly,  in  the  males  of  many  in- 
eecls,  the  legs  are  famished  with  peculiar  spines,  knobs  or 
spurs ;  or  the  whole  1^  is  bowed  or  thickened,  but  this  is  by  no 
means  invariably  a  sexual  character;  or  one  pair,  or  all  three 
pairs  are  elongated,  sometimes  to  an  extravagant  length.^ 

The  sexes  of  many  species  in  all  the  orders  present  differences, 
of  which  the  menning  is  not  understood.  One  curious  case  is 
that  of  a  beetle  (flg.  10),  the  male  of  which  has  the  left  mandible 
much  enlarged;  bo  that  the  mouth  is  greatly  distorted.  In 
another  Carabidous  beetle,  Eurygnathus,"  we  have  tbo  case. 


<•  We  hav, 
eiplicable  case  of  dimorphism,  for 
me  of  the  females  of  four  Euro- 
of  Dytiscus,  and  of 
™riaiQ  species  of  Hydroporus,  have 
their  elytra  smooth;  and  no  inter- 
mediate gradatioDS  between  the 
Bnlested  or  punctured,  and  the  quite 
smooth  elytra  hare  beea  obserced. 
S«e  Dr.  H.  Schaum,  as  quoted  in 
1  ■  Zoologist,'  vol.  T.-vi.  1847-48, 


■  Introductioi 


AhB 


lology,'  vol. 

'  Westwood,  'Modern  Class,'  vol. 
ii.  p.  193.  The  following  state- 
ment about  Penthe,  and  others  in 

My.  Walsh,  'Practical  Entomolo- 
gist,' Philadelphia,  vol.  ii.  p.  B8. 

'  Kirby  and  Spence, '  Introduot." 
Sic.,  vol.  iii.  pp.  332-336. 

•  '  Insecti    Madcrensia,'  1854,  p. 
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tmic[tte  as  far  OS  known  to  Mr.  Woliaston,  of  the  head  of  the 
female  being  much  broader  and  lai^er,  though  in  a  Tariable 
degree,  than  that  of  the  male.  Any  mimber 
of  such  cases  could  be  given.  They  abound 
in  the  Lepidoptera:  one  of  the  most  extra-  ' 
ordinary  is  that  certain  male  butterflies 
have  their  fore-le^s  more  or  less  atrophied, 
with  the  tihite  and  tarsi  reduced  to  mere  ru- 
dimentary knobs.  The  wings,  also,  in  the  two 
seses  often  differ  in  neuration,"  and  some- 
times considerably  in  outlme,  as  in  the  AH- 
con's  epitus,  which  was  shewn  to  me  in  the 
Btitiah  Museum  by  Mr.  A.  Butler.  The  males 
of  certain  South  American  butterflies  have 
tufts  of  hair  on  the  margins  of  the  wings, 
and  horny  excrescences  on  the  discs  of  the 
posterior  i)air."  In  several  British  butter- 
flies, as  shewn  by  Mr.  Wonfor,  the  males  alone 
are  in  parts  clothed  with  peculiar  scales. 

The  use  of  the  bright  light  of  the  female  ' 
glow-worm  has  been  subject  to  much  discus- 
sion. The  male  is  feebly  luminous,  as  are  the 
larvsB  a!id  even  the  eggs.  It  has  been  sup- 
i  by  some  authors  that  the  light  serves  to 
away  enemies,  and  by  others  to 
guide  the  male  to  the  female.  At  last,  Mr. 
Belt^  appears  to  have  solved  the  difficulty: 
he  iinds  that  aii  the  Lampyridae  which  he  haa 
tried  are  highly  distasteful  to  insectivorous 
mammals  and  birds.  Hence  it  is  in  accordance 
with  Mr.  Bates'  view,  hereafter  to  be  explained, 
that    many  insects  mimic   the   Lampyridse  f-«  '      ? 

closely,  in  order  to  he  mistaken  for  them,  and    pi^^  u,^    TapteoderoB 
thus  to  escape  destruction.    He  further  be-      dlatoVtug  mncii  ™- 
lieves  that  the  luminous  species  profit  by       »r^njaie  f  towM 
being   at   once   recognised    as   unpalatable.       *Kure,  mm^e. 
It  is  probable  that  the  same  explanation  may  be  exteaded  to  the 

'•  E.    Doubleday,    '  Annala    and  74.     Mr.  Wonfor's  obserrations  are 

Mag.  of  Nat.  Hist.' vol.  i.  1848,  p.  qaofed  in  '  Popnlar  Science  Review,' 

379.     I  nia,y  add  that  the  wiags  in  1868,  p.  343. 

certain  Hymenoptera  (see  Shuckard,  "  ''ITie  Naturalist  in  Nicaragna,' 

'Foasorial  Hymeaop."  1837,  pp.  39-  1874,  pp.  316-320.     On  the  phos- 

43)  differ  ia  neum^Dii  according  to  plioresctnce  of  the  eg^,see  'Annals 

sei.  and  Mag.  of  Nat.  Hist.'  1871,'  Nov., 
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Elftterg,  both  sexes  of  wHcli  are  liigUj  iuminous.  It  is  not 
kaown  why  the  irings  of  the  female  glow-worm  have  not  been 
developed ;  but  in  her  present  state  sho  closely  resembles  a, 
larva,  and  as  larvaa  aj^e  so  lately  preyed  on  by  many  animals, 
we  can  understand  why  she  has  been  rendered  bo  much  mora 
luminous  and  conspieuous  than  the  male ;  and  why  the  larvae 
themselves  are  likewise  luminoas. 

Difference  in.  Size  Txtween  ike  Sexes, — With  insects  of  all  kinds 
the  males  are  commonly  smaller  than  the  females;  and  this 
difference  can  often  be  detected  even  in  the  larval  state.  So 
considerable  is  the  difference  between  the  mate  and  female 
cocoons  of  the  silk-moth  (^Bomiyx  mori),  that  in  Prance  they  are 
separated  by  a  particular  mode  of  weighing."  In  the  lower 
classes  of  the  animal  kingdom,  the  greater  size  of  the  females 
seems  generally  to  depend  on  their  developing  an  enonaons 
number  of  ova ;  and  this  may  to  a  certain  extent  hold  good  with 
insects.  But  Dr.  Wallace  h^  suggested  a  much  more  probable 
srplanation.  He  finds,  after  carefully  attending  to  the  develop- 
ment of  the  caterpillars  of  BonQiyx  cynthia  and  yamamai,  and 
especially  to  that  of  some  dwarfed  caterpillars  reared  from  a 
second  brood  oa  unnatnral  food,  "  that  in  proportion  as  the  in- 
"  dividual  motli  is  finer,  so  is  the  time  required  for  it?  metamor- 
"phosis  loiter;  and  for  this  reason  the  female,  which  is  the 
"  larger  and  heavier  insect,  from  having  to  carry  her  numerous 
"  eggs,  will  be  preceded  by  the  male,  which  is  smaller  and  has 
"  less  to  mature."  "  Now  as  most  insects  are  short-lived,  and  as 
they  are  exposed  to  many  dangers,  it  would  manifestly  be  ad- 
vantageous to  the  female  to  be  impregnated  as  soon  as  possible. 
This  end  would  be  gained  by  the  males  beii^  first  matured  in 
large  numbers  ready  for  the  advent  of  the  females ;  and  this 
again  would  naturally  follow,  as  Mr.  A.  E,  Wallace  has  re- 
marked," through  natural  selection;  for  the  smaller  males 
would  bo  first  matured,  and  thus  would  procreate  a  largo 
number  of  offspring  which  would  inherit  the  reduced  size  of 
their  male  parents,  whilst  tho  larger  males  from  being  matured 
later  would  leave  fewer  oSspring. 

There  are,  however,  exceptions  to  the  rule  of  male  msects 
being  smaller  than  the  females :  and  some  of  these  exceptions  are 
intelligible.  Size  aud  strength  would  be  an  advantage  to  the 
males,  which  fight  for  the  possession  of  the  females;  and  in 
these  cases,  as  with  the  stag-beetle  (Lucanus),  the  males  are 
larger  than  the  females.      There  are,  however,  other  beetles 

"  Eoblnet,  'Ven  &  Soie,*  1848,      sol.  v.  p.  486. 
P-  207.  "  '  JoUTDal   of  Pioc.   Enl,    Set, 

"  'TrsBMct.Ent,  Soc'Srd  series,      Feb.  4lb,  1867,  p.  Isii, 
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which  are  not  known  to  flght  together,  of  which  the  males 
exceed  the  females  in  size ;  and  the  meaning  of  tliiB  fa«t  is  not 
known ;  but  iu  some  of  tlieBe  cases,  as  with  the  biigo  Djnastes 
and  Megasoma,  we  can  at;  least  see  that  there  would  be  no 
necessity  for  the  males  to  be  smaller  than  the  females,  in  order 
to  be  matured  before  them,  for  these  beetles  are  not  sbort-liTed, 
and  there  would  be  ample  time  for  the  pairing  of  the  sexes.  80 
again,  male  dragon-flies  (Libellulid^)  are  sometimes  sensibly 
larger,  and  nerer  smaller,  than  the  females ; "  and  as  Mr. 
MaeLachlan  believes,  they  do  not  generally  pair  with  tho  females 
nnta  a  week  or  fortnight  has  elapsed,  and  imtil  they  have 
assumed  their  proper  masculine  colours.  But  the  most  curious 
case,  shewing  on  what  complex  and  easily-overlooked  relatioos, 
so  trifling  a  cbaracter  as  difference  in  size  between  the  sexes 
may  depend,  is  that  of  the  aculeate  Hymenoptera ;  for  Mr,  F, 
Smith  informs  me  that  throughout  nearly  the  whole  of  this 
large  group,  the  males,  in  accordance  with  the  general  rule,  are 
smaller  than  the  females,  and  emerge  about  a  week  before  them ; 
bnt  amoi^t  the  Bees,  the  males  of  A'pii  ■mdlifioa,  Anthidimn 
manicatum,  and  Anthopkora  acervorwn,  and  amongst  the  Fossorea, 
the  males  of  the  Methoca  ichneumonides,  are  larger  than  the 
females.  The  explanation  of  this  anomaly  js  that  a  marriage 
flight  is  absolutely  necessary  with  these  species,  and  tho  male 
requires  great  strength  and  size  in  order  to  carry  the  female 
through  the  air.  Increased  size  has  here  been  acquired  in  op- 
position to  the  usual  relation  between  size  and  the  period  of 
development,  for  the  males,  though  larger,  emerge  before  the 
smaller  females. 

We  will  now  review  the  several  Orders,  selecting  such  facta 
as  more  particularly  concern  us.  The  Lepidoptera  (Butterflies 
and  Moths)  will  be  retained  for  a  separate  chapter.  ■ 

Order,  Thymnura.—Tae  members  of  this  lowly  organiBetl 
order  are  wingless,  dull-coloured,  minute  insects,  with  ugly, 
almost  misshapen  heads  and  bodies.  Their  sexes  do  not  differ 
bnt  they  aie  interesting  as  shewing  us  that  the  males  pay 
sedulous  court  to  the  females  even  low  down  in  the  animal 
scale.  Sir  J.  Lnbboek  "  says :  "  it  is  very  amusing  to  see  these 
"  littlo  creatures  (Smj/nthurus  luteus)  coquetting  together.  The 
"  male,  which  is  much  smaller  than  the  female,  runs  round  her, 
"  and  they  butt  one  another,  standii^  face  to  face  and  moving 

on  the  size  of  the  Mies,  see  Kirby  "  'Transact.  Limienn   Sw."  toL 

Md  Spenee,  ibid.  vol.   iii.  p.  300 ;      jiiYi.  1B63,  p,  296. 
VD  the  duratioB  of  life  in  insects, 
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"  backn^ard  and  forward  like  two  playfnl  lambs.  Then  tha 
"  female  pretends  to  run  awaj  and  the  male  runs  after  her  with 
"  a  queer  appearance  of  anger,  gets  in  front  and  stands  facing 
"  her  again ;  then  she  turns  coyly  round,  but  he,  quicker  and 
"  raoro  active,  scuttles  round  too,  and  seems  to  whip  her 
"  with  his  antennse;  then  for  a  bit  they  stand  face  to  face, 
"  play  with  their  antennie,  and  seem  1«  be  all  in  all  to  one 
"  another." 

Oi-der,  Vi'ptera  (Flies).— The  sexes  differ  httle  in  colour.  The 
greatest  difference,  known  to  Mr,  P.  Walker,  is  in  the  genus 
Bibio,  in  which  the  maJes  are  blackish  or  quite  biack,  and  the 
females  obscure  brownisli-orange.  The  genus  Elaphomyia,  dis- 
covered by  Mr.  Wallace"  in  New  Giiinen.,  is  highly  remarkable, 
as  the  males  are  furnished  with  horns,  of  which  the  females  are 
quite  destitute.  The  horns  spring  from  beneath  the  eyes,  and 
curiously  resemble  those  of  a  stag,  being  either  branched  or  pal- 
mated.  In  one  of  the  species,  they  equal  the  whole  body  in 
length.  They  might  be  thought  to  be  adapted  for  fighting,  but 
as  in  one  species  they  are  of  a  beautiful  pink  colour,  ei^ed  with 
black,  with  a  pale  central  stripe,  and  as  these  insects  have 
altogether  a  very  elegant  appearance,  it  is  perhaps  more  probable 
that  they  serve  as  ornaments.  That  the  males  of  some  Diptera 
tight  together  is  certain;  for  Prof.  Westwood"  has  several  times 
seen  this  with  the  Tipulte.  The  males  of  other  Diptem  ap- 
parently try  to  win  the  females  by  their  music;  H.  MtiUer" 
watched  for  some  time  two  males  of  an  Bristalis  courting  a 
female;  they  holered  above  her,  and  flew  from  side  to  side, 
making  a  high  buimning  noise  at  the  same  time.  Gnats  and 
mosquitoes  (Culicidaj  also  seem  to  attract  each  other  by  hum- 
ming; and  Prof.  Mayer  has  recently  ascertained  that  the  hairs 
On  the  antennfe  of  the  male  vibrate  in  unison  with  the  notes  of  a 
tuning-fork,  within  the  range  of  the  sounds  emitted  by  the  female. 
The  longer  hairs  vibrate  sympathetically  with  the  graver  notes, 
and  the  shorter  hairs  with  the  higher  ones.  Landois  also  asserts 
that  he  Las  repeatedly  drawn  down  a  whole  swarm  of  gnats  by 
uttering  a  particular  note.  It  may  be  added  that  the  mental 
fjoulties  of  the  IMptera  are  probably  higher  than  in  most  other  in- 
sects, in  accordance  with  their  highly  developed  nervous  system,*' 

"  '  The  Malay  Archipelago,'  vol.  "  See  Mr.  B.  T.  Lowne'a  intereet- 

ii,  1S69,  p.  313.  .  ing  wQrt,  '  On  the  Anatoiny  of  the 

"  'Modern  Classification   of  In-  Blow-fly, Mnsca  yomitoria,' 1870,p. 

leets,'  Tol.  ii.  18*0,  p.  526.  14.     He  remarks  (p.  33)  that,  "  the 

™  Anwendang,  &c.,  'Verh.  d.  n.  "  captured   flies   utter    a    peculiar 

?.  Jaiirg.' nil.  p.  80.     Mayer,  iu  "  plaintive  note,  and  that  this  sauE4 

'  American  Maturaliat,'  1874,  p.  836.  "  causes  othei'  flies  to  disappear." 
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Order,  Eemi'pUra  (Field-Bugg),— Mr.  J.  W.  Donglas,  who  has 
particularlj  attended  to  the  British  species,  has  kindly  given  me 
an  accoimt  of  their  sexnal  differences.  The  males  of  soiae  spedes 
are  furnished  with  wings,  whilst  the  females  are  wingless ;  tha 
soxes  differ  in  the  form  of  their  bodies,  elytra,  antennsB  and  tarsi ; 
but  as  the  s^nilicAtion  of  these  differences  are  unknown,  they 
may  be  here  passed  over.  The  females  are  generally  larger  and 
more  robust  than  the  males.  With  Britisb,  and,  as  far  as 
Mr.  Douglas  knows,  with  exotic  species,  the  seses  do  not 
commonly  differ  much  in  colour ;  hut  ia  about  sis  British 
species  the  male  is  considerably  darter  than  the  female,  and 
in  about  four  other  species  the  female  is  darker  than  the  male. 
Both  sexes  of  some  species  are  beautifully  coloured;  and  as 
these  insects  emit  an  extremely  nauseous  odonr,  their  con- 
spicuous colours  may  serve  as  a  signal  that  they  are  nnpalat- 
able  to  insectivorous  animals.  In  some  few  cases  their  colours 
appear  to  be  directly  protective :  thus  Prof.  Hoffmann  informs 
me  that  he  could  hardly  distinguish  a  small  pink  and  green 
species  from  the  buds  on  the  tiunis  of  lime-trees,  which  this 
insect  frequents. 

Some  species  of  Kednviiiffi  make  a  stridulating  noise;  and,  in 
the  ease  of  Pirates  slrididus,  this  is  said''^  to  be  effected  by  the 
movement  of  the  neck  within  the  pro-thoracic  cavity.  Accord- 
ing to  Westiing,  Beduviae  peraonatus  also  stridulates.  But  I 
have  no  reason  to  suppose  that  this  is  a  sexual  character,  ex- 
cepting that  with  non-social  insects  there  seems  to  be  no  use 
fbr  sound- producir^  oceans,  unless  it  be  as  a  sexual  call 

Order,  Homoptera, — Every  one  who  has  wandered  in  a  tropi- 
cal forest  must  have  been  astonished  at  the  din  made  by  ttio 
male  Cicadse.  The  females  are  mute;  as  the  Grociaa  poet 
Xenarchns  says,  *'  Happy  the  Cicadas  livo,  since  they  all  have 
"  voiceless  wives."  The  noise  thus  made  could  be  plainly  heard 
on  board  the  "  Beagle,"  when  anchored  at  a  quarter  of  a  mile 
from  the  shore  of  Brazil ;  and  Captain  Hancock  says  it  can  be 
heard  at  the  distance  of  a  mile.  The  Greeks  formerly  kept,  and 
the  Chinese  now  keep  theso  insects  in  cages  for  tho  sate  of 
their  song,  so  that  it  must  be  pleasing  to  the  ears  of  some  men," 
The  Cicadidm  usually  sing  during  the  day,  whilst  the  rnlgorida 
appear  to  be  night-songsters.  The  soraid,  according  lo  Landois,'* 

"  Westwood,   'MoUem  Class,  of  also,  on  the  Fulgoridffi,  Kirbj  end 

Inaeits,'  vol.  ii.  p.  473.  Speoce, '  Introduct.'  vol.  ii.  p.  401. 

"  These    particulars    ore    taken  "  'Zeitsehrifl   fdr  wisseusctaft 

&™ii  Weatwooii'a  '  Modem  Claas.  of  Zoolog.'  B.  jvii.  1B67,  ».  158-158. 
InseoM,"  vol.  ii   1840,  j..  *22.     See, 
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is  produced  by  the  vibration  ot  the  lips  of  tte  spintcleB,  which 
are  set  into  motioii  by  a  current  of  air  emitted  from  the  tracbew; 
but  this  view  has  lately  been  disputed.  Dr.  Powell  appears  to 
have  proved '^  that  it  is  produced  by  the  vibration  of  a  mem- 
brane, set  into  action  by  a  special  muscle.  In  the  living  insect, 
whilst  stndulatmg,  this  membrane  can  be  seen  io  vibrate ;  and 
m  the  dead  insect  the  proper  sound  ia  heard,  if  the  muscle, 
when  a  little  dried  and  hardened,  ia  pulled  with  the  point  of  a 
pm  In  the  female  the  whole  complex  musical  apparatus  is 
present,  but  is  much  less  developed  than  in  the  male,  and  is 
never  used  for  producing  sound. 

With  respect  to  the  object  of  the  music,  Dr.  Eartman,  ia 
spcakiiig  of  the  Cicada,  septemdecim  of  the  United  States,  says, " 
"  the  drums  are  now  (June  6th  aud  7th,  1851)  heard  in  all 
"  directions.  This  I  believe  to  be  the  marital  summons  from 
"  the  males.  Standing  in  thick  chestnut  sprouts  about  as  high 
"  as  my  head,  where  hundreds  were  around  me,  I  observed  the 
"  females  ooming  around  the  drumming  males."  He  adds, "  this 
"  eeaaon  (Aug- 1868)  a  dwarf  pear-tree  in  my  garden  produced 
"  about  fifty  larvse  of  Cic.  pniinosa ;  and  J  several  times  noticed 
"  the  females  to  alight  near  a  male  while  he  was  uttering  hia 
"  clanging  notes."  Jrita  Miiller  writes  to  me  from  S.  Brazil 
that  he  has  often  listened  to  a  musical  contest  between  two  or 
three  males  of  a  species  with  a  particularly  loud  voice,  seated 
at  a  considerable  distance  from  each  other :  as  soon  as  one  had 
finished  his  song,  another  immediately  began,  aud  then  another. 
As  there  is  so  much  rivalry  between  the  males,  it  is  probablo 
that  the  females  not  only  find  them  by  their  sounds,  but  that, 
like  female  birds,  they  are  excited  or  allured  by  the  male  with 
the  most  attractive  voice. 

I  have  not  heard  of  any  well-marked  cases  of  omnmental 
differences  between  the  seses  of  the  Homoptora.  Mr.  Douglas 
infonuB  me  that  there  are  three  British  species,  in  which  the 
male  is  black  or  marked  with  black  bands,  whilst  the  females  are 
pale-coloured  or  obscure. 

Order,  Orthopiera  (Crickets  and  GrasBhoppers). — The  males  in 
the  three  saltatorial  femilies  in  this  Order  aie  remarkable  for 
tttoi  TOUsical  powers,  namely  the  Achetid»  ot  crickets,  the 
liOcnstidsB  for  which  there  is  no  equivalent  English  name,  and  the 
Acridiidro  or  grasshoppers.    The  Btridulation  produced  by  some 

"  'TranBact.   New   Zealand    Id- 
•lilnte,'  vol.  v.  1873,  p.  386. 

«  I  »m   indebted  to  Mr,  WalA 
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of  the  Looufitidfe  is  so  loud  that  it  can  be  heard  during  the  night 
at  the  distance  of  a  mile ; '"  and  tliat  made  by  certain  species  k 
not  Timmisical  even  to  the  hianan  eai,  so  that  tJie  Indians  on  tlie 
Amaaons  keep  them  in  wicker  cages.    AU.  observers  agree  that 
the  sounds  serve  either  to  call  or  excite  the  mute  females.    "With 
respect  to  the  migratory  locusts  of  Russia,  Korte  has  given  ^  an 
interesting  case  of  selection  by  the  female  of  a  male.    The  males 
of  this  species  (Parihytylus  migratorius)  whilst  coupled  witfc  the 
female  stridulate  from  ar^er  or  jealousy,  if  approached  by  otlier 
males.    The  house-cricket  when  surprised  at  night  uses  its  -voice 
to  warn  its  fellows,'*    la  North  America  the  Katy-did  {Platy- 
phyllam  concavum,oQ6et  Hie  Locustidie)  is  described '^  as  mount- 
ing on  the  upper  branches  of  a  tree,  and  in  the  evenii^  beginning 
"  his  noisy  babble,  while  rival  notes  issue  from  the  neighbouring 
"  trees,  and  the  groves  resound  with  the  call  of  Katy-did-she-did 
"  the  live-long    night."     Mr. 
Bates,  in  speaking  of  the  Euro- 
pean fieldnsricket  (one  of  the 
Achetidie),  says, "  the  male  has 
been  observed  to  place  him- 
self in  the  evening  at  the 
entrance  of  his  burrow,  and 
stridulate  until  a  female  ap- 
proaches, when  the   louder 
notes    are    succeeded    by  a 
more  subdued  tone,  wijilst 
the  successful  musician  ca^ 
resses  with  his  antennte  the 
roate  he  has  won."''     Dr. 
Scudder  was  able  to  excite  one 
of  these  iiwecta  to  answer  him, 
by  rubbing  on  a  file  with  a 
quill.*^     In  both  sexes  a  re- 
markable auditory  apparatus 
has  been  discovered  by  Von  Siebold,  situated  in  the  front  legs. 


rig.ll.  GrjUnseiBi 


ipestiia  (from  LuidolB). 

Left-lumd  fl^re,  npper  Burfdce  of  vj\rt^ 
cover,  wilt  IhB  projf  aSng.  Bmnoa  mtvan. 
T,  acroaa  which  the  teetS  (a(j  sre  soriped. 


"  L,  Guilding,  '  Transact  Linn. 
Soc'  voL  IV.  p.  154. 

*'  I  state  this  on  the  authority 
of  Koppen, '  Ueber  die  Heusehrecken 
in  Sildrnssland,'  1866,  p.  32,  for  I 
have  in  vain  endeavonred  to  procure 
Korte's  wort. 

='  Gilliert  WMte,  'Hat.  Hist,  of 
SellxJTne.'  vol.  ii.  1825,  p.  262. 

"  Harris,  'Insects  of  New  Eng- 
land,' 1842,  p.  • "" 


•The  ^ 


a  the 


zons,"  vol.  i.  1863,  p.  252.  Mr. 
Bates  gives  a  veiy  interesting  dis- 
cussion on  the  gmdaldoca  in  the 
muacal  apparatus  of  the  thre9 
families.  See  also  Westwood, 
'Modern  Class.'  vol.    ii.    pp.  445 

"  '  Proo.  Boston  Sob.  of  Nat. 
Hist.'  vol,  Ii.  April,  1868. 

"  '  Nouvean  Manuel  d'Anat. 
Cotnp.'  'French  tranalat.),  tom.  1 
1850,  p.  5S7. 
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In  the  three  Families  the  sounds  are  diiTerently  produced.  In 
iho  males  of  the  Achetidio  both  wing-covers  hate  tho  ssme 
apparatus ;  and  this  in  the  field-cricket  (GryUus  campesiris, 
fig.  11)  consists,  as  described  by  Landoie,'*  of  from  131  to  138 
sharp,  transverse  ridges  or  teeth  (s()  on  the  under  side  of  one  of 
the  nervures  of  the  wing-cover.  This  toothed  nervure  is  rapidly 
scraped  across  a  projecting,  smooth,  hard  ner- 
Ture  (r)  on  the  upper  surlace  of  the  opposite 
wing.  First  one  wing  Js  robbed  over  the 
other,  and  then  the  movement  is  reversed. 
Both  wings  are  raised  a  little  at  the  same 
time,  so  as  to  increase  the  resonance.  In 
some  species  the  wing-covers  of  the  males  are 
furnished  at  the  base  with  a  talc-like  plate.^ 
I  here  give  a  drawii^  (fig.  12)  of  tiie  teeth  on 
the  tinder  side  of  the  nervnre  of  another 
Fig,  13.  Teetk  of  Ncr-  speeies  of  Gryllus,  Tiz.,  G.  domesticus,  "With 
Ss'ffrimiluifd'oTsjr  respect  to  the  formation  of  these  teeth,  Er. 
Gmber  has  shewn ""  that  they  have  been  de- 
veloped by  the  aid  of  selection,  from  the  minute  scales  and  hairs 
with  which  the  wings  and  body  are  covered,  and  I  cams  to  the 
same  conclusion  with  respect  to  those  of  the  CJoleoptera.  But 
Dr.  Gruber  further  shews  that  their,  development  is  in  part 
directly  due  to  the  stimulus  from  the  friction  of  one  wing  over 
the  other. 

In  the  Locustidje  the  opposite  wing-covers  differ  from  each 
other  in  sfruotm^  (flg.  IS),  and  the  action  cannot,  as  in  the 
last  family,  be  reversed.  The  left  wing,  which  a«ts  at  the 
bow,  lies  over  the  right  wing  which  serves  as  the  fiddle.  One 
of  the  nervures  («)  on  the  under  surface  of  the  former  is 
finely  serrated,  and  is  scraped  across  the  prominent  nervures 
on  the  upper  surface  of  the  opposite  or  right  wing.  In  our 
British  i'hasgonara  viridissimii  it  appeared  to  roe  that  the 
serrated  nervure  is  rubbed  against  the  rounded  hind-comer 
of  tho  opposite  wing,  the  edge  of  which  is  thickened,  coloured 
brown,  and  very  sharp.  In  the  right  wing,  but  not  in  the  left, 
there  is  a  little  plate,  as  transparent  as  talc,  surrounded  by 
nervures,  and  caJled  the  speculum.  In  Ephippiger  viHum,  a 
member  of  this  same  family,  we  have  a  eurions  suhordinato 
modification;  for  the  wing-covers  are  greatly  reduced  in  size, 
but  "  the  posterior  part  of  the  pro-thoras  is  elevated  into  a  kind 

"  '  Zeif Bchi'ift   Pir   wissfnsehaft.  "    'Ocber    der    Tonapparat    der 

Zoolof;.'  B.  iTii.  1867,  s.  117.  locnBtiden,  ein  Beit.-ag   zum  Dar- 

»  Westwood,  'Modem  Class,    of  wiaismus,'  'Zeitsch.  fur  wissensch. 

Insects,'  vol.  1.  p.  440.  Zoolo^.'  B.  ssii.  1872,  p.  100. 
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"  of  dome  over  the  wing-covers,  and  whicli  has  probably  the 
"  efleet  of  increasing  the  soand."  "^ 


Me- 13.    CblQTociElue  To 


We  thaa  see  that  the  musical  apparatus  is  more  differentiated 
or  specialised  in  the  Loeustidse  (which  include,  I  believe,  the 
most  powerful  performers  in  the  Order),  than  in  tlie  Achetidse, 
in  which  both  wing-covers  have  the  Bame  structure  and  the 
same  fnnction."  Landois,  however,  detected  in  one  of  the 
Locuatidte,  namely  in  Decticus,  a  short  and  narrow  row  of  small 
teeth,  mere  rudiments,  on  the  inferior  surface  of  the  right  wing- 
cover,  which  underlies  the  other  and  is  never  used  as  the  bow, 
I  olKerved  the  same  rudimentary  structure  on  the  under  side  of 
the  right  wing-cover  in  I'liasymiura  viridissima.  Hence  we  may 
infer  with  confidence  that  the  LocRstidte  are  descended  from  a 
form,  in  which,  as  in  the  existing  Achetidffi,  both  wing-covers 
Siad  serrated  nerVures  on  the  under  surface,  and  could  be 
, indifferently  used  as  the  bow;  but  that  in  the  Locustidte  the 
two  wing-covers  gradually  became  differentiated  and  perfected. 
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on  the  principle  of  the  division  of  iabom-,  the  one  to  act  ex- 
clusivelj  as  the  bow,  and  the  other  as  tho  fiddle.  Dr.  Gruber 
takes  the  same  view,  and  has  shewn  that  nidimeatary  teeth  are 
commonly  found  on  the  inferior  surface  of  the  right  wing.  By 
what  steps  the  more  simple  apparatus  in  the  Achetidje  originated, 
we  do  not  know,  but  it  is  probable  that  the  basal  portions  of 
the  wing-covers  origically  overlapped  each  other  as  they  do  at 
present ;  and  that  the  friction  of  the  nervures  produced  a 
grating  sound,  as  is  now  the  case  with  the  wing-covers  of  the 
females.^  A  grating  sound  thus  occasionally  and  accidentally 
made  by  the  males,  if  it  served  them  ever  so  little  as  a  love-call 
to  the  females,  might  readily  have  been  intensified  throngh 
sexual  selection,  by  variations  in  the  roughness  of  the  nervures 
having  been  continually  preserved. 

In  the  last  and  third  Family,  namely  the  Acridiidte  or 
grasshoppers,  the  stridulation,  is  produced  in  a  very  different 
manner,  and  according  to  Dr.  Sciidder,  is  not  so  shrill  as  in  the 
preceding  Families.  The  inner  surface  of  the  femur  (fig.  14,  r) 
is  furnished  with  a  longitudinal  row  of  minute,  elegant,  lancetr 
shaped,  elastic  teeth,  from  85  to  93  in  number ;"  and  these  are 
scraped  across  the  sharp,  projecting  nervures  on  the  wing-covers, 
which  are  thus  made  to  vibrate  and  resound.  Harris"  saya 
that  when  one  of  the  males 
begins  to  play,  bo  first "  bende 
"  the  shank  of  the  hind-leg 
'■'  beneath  the  thigh,  where  it 
"  is  lodged  in  a  furrow  de- 
"  signed  to  receive  it,  and 
"  then  draws  the  leg  briskly 
"  up  and  down.  He  does  not 
'  play  both  fiddles  t^ether, 
"  but  alternately,  first  upon 
"  ono  and  then  on  the  other." 
In  many  species,  the  base 
'  of  the  abdomen  ia  hollowed 
out  into  a  great  cavity  which 
is  believed  to  act  as  a  re- 
\  ii«niBed  gounding  hoard.  In  Pneu- 
mora  (fig.  15),  a  S.  African 
genus  belonging  to  the  same  family,  we   meet  with  a  new 

"  Mr.    Walsh    also    iaforms    me  "  wing-covers  ti^ther." 
that  he  has  noticed  that  the  famala  *'  Laniois,  ibid.  a.  113, 

of      the    Flatyphi/ilam     ccncavum,  "    '  Insects    ef  Mew    EDgiandj 

"whee    captored    ma^es    a   feehle  1842,  p.  133. 
"gisUDg   noise   hf    shuffling  her 
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and  romtwkablo  modification;  ia  tha  males  a  small  notched 
ridge  projects  obliquely  from  each  side  of  the  abdomen, 
against  which  the  hind  femora  are  rubbed.'*  As  the  male  is 
furnished  with  wings  (the  female  being  wingless),  it  is  re- 
markable that  the  thighs  are  not  rubbed  in  the  usual  manner 
against  the  wing-covers ;  but  this  may  perhaps  be  aceoimted  for 
by  the  unusually  smaO  size  of  the  hind-legs.  I  have  not  been 
ace  of  the  thighs,  which,  judging 


flritleh  Museum).    Oppcr  Bgure,  nu 


from  analogy,  would  be  finely  serrated.  The  species  of  Pneumora 
have  been  more  profoundly  modified  for  the  Bake  of  stridulation 
than  any  other  orthopterous  insect;  for  in  the  male  the  whole 
body  has  been  converted  into  a  musical  instrument,  being 

"-Westwood,,'  Modei-n  Classification,'  toI.  1.  p.  463. 
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distended  with,  air,  like  a,  great  pellucid  bladder,  so  as  to 
Increase  the  reaonanoe.  Mr.  Trimen  informs  ma  ttiat  at  the 
Cape  of  Good  Hope  these  insects  make  a  wonderful  noiste 
during  the  night. 

In  the  three  foregoing  families,  the  females  are  almost  always 
destitute  of  as  efficient  musical  apparatus.  But  there  are  a  few 
exceptions  to  this  rule,  for  Dr.  Gruber  has  shewn  that  both 
sexes  ot  Ephippiger  vitium  are  thus  provided;  though  the  organs 
differ  in  the  male  and  female  to  a  cei-toiu  eitent.  Hence  we 
cannot  suppose  that  they  have  been  transferred  from  the  male 
to  the  female,  as  appears  to  havo  been  the  case  with  the  secondary 
sexual  characters  of  many  other  animals.  They  must  have  been 
independently  developed  in  the  two  eexes,  which  no  doubt 
mutually  call  \o  each  other  during  the  season  of  loTe.  In  most 
other  Locustidie  (but  not  according  to  Landois  in  Dectiens)  the 
females  have  rudiments  of  the  stridulatoty  organs  proper  to  the 
male;  from  whom  it  is  probable  that  these  have  been  transferred. 
Landois  also  found  such  rudiments  on  the  under  surface  of  the 
wing-covers  of  the  female  Achetidje,  and  on  the  femora  of  tho 
female  Acridiidje.  In  the  Hcanoptera,  also,  the  females  have  the 
proper  musical  apparatus  in  a  functionless  state ;  and  we  shall 
hereafter  meet  in  other  divisions  of  tho  animal  kingdom  with 
many  instances  of  structures  proper  to  the  male  being  present 
in  a  rudimentary  condition  in  the  female. 

Landois  has  observed  another  important  fact,  namely,  that  in 
the  females  of  the  Acridudae,  the  stridulating  teeth  on  the 
femora  remain  throughout  life  in  the  same  condition  in  which 
they  first  appear  during  the  larval  state  in  both  sexes.  In  the 
males,  on  the  other  band,  they  !>ecome  further  developed,  and 
acquire  their  perfect  structure  at  the  last  moult,  when  the  insect 
is  mature  and  ready  to  breed. 

Prom  the  facts  now  given,  we  see  that  the  means  by  which 
the  males  of  the  Ovthoptera  produce  their  sounds  are  extremely 
diversified,  and  are  altt^etber  different  from  those  employed  by 
the  Homoptera."  But  throughout  the  animal  kingdom  wo 
often  find  the  same  object  gained  liy  the  most  diversified  means ; 
this  seems  due  to  the  whole  organisation  having  undergone  mul- 
tifarious changes  in  the  course  of  ^es,  and  as  part  after  part 
varied  different  variations  were  taken  advantage  of  for  tho 
eame  general  purpose.  The  diversity  cf  means  for  producing 
Bound  in  the  three  tionilies   of  the    Orthoptera  and  in  the 

"  landois  has  recently  found  in  niupteraj  and  Ihia  is  a  smprlsiEg 

owiain     Orthoptera      rudimentary  fact.      Sie  'Zettschr.  fUr  wiasentth. 

raTietorea   cloaelj   similar    to    the  Zoolog."  B.  iiii.  Heft   3,  1871,  j» 

Bo-.ra-prod  ::cine  urgans  in  the  Ho-  348, 
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Honioptera,  impres3<s  the  mind  with  the  high  importaiiee  ol  these 
BtructureB  to  the  males,  for  the  sake  of  calling  or  allitring  the 
females.  We  need  feel  no  surprise  at  the  amoont  of  modification 
which  tho  Orthoptera  have  undergone  in.  this  respect,  as  we  now 
snow,  from  Dr.  Scudder's  remarkahle  discovery,"  that  there  has 
Deen  more  than  ample  time.  This  naturalist  has  lately  found 
a  fossil  insect  in  the  Devonian  formation  of  New  Briinswiok, 
which  is  fumished  with  "  the  well-known  tympanum  or  stridu- 
"  latjng  apparatus  of  the  male  Locustidaj,"  The  insect,  though 
in  most  respocts  related  to  the  Neuroptera,  appears,  as  is  so  often 
the  case  with  very  ancient  forms,  to  connect  the  two  related 
Orders  of  the  Neuroptera  and  Orthoptera. 

I  haTe  but  little  more  to  say  on  the  Orthoptera.  Some  of  the 
species  are  very  pugnacious :  when  two  male  field-crickets 
{Qfyilua  campestHs)  are  confined  together,  Oiey  fight  till  one 
kills  the  other;  and  the  species  of  Mantis  are  described  as 
manceuTring  with  their  sword-like  front-limbs,  like  hussars  with 
their  sabres.  The  Chinese  keep  these  insects  in  httle  bamboo 
cages,  and  match  them  like  game-cocks."  With  respect  to 
colour,  some  exotic  locusts  are  beautifully  onamented;  the 
posterior  wings  being  marked  with  red,  blue,  and  black;  bnt  as 
throughout  the  Order  the  seios  rarely  differ  much  in  colour,  it 
is  not  probable  that  they  owe  their  bright  tints  to  sexual 
selection.  Ooospicnous  colonrs  may  be  of  use  to  these  insects, 
by  giving  notice  that  they  are  unpalatable.  Thus  it  has  been 
observed '"  that  a  bright-coloured  Indian  locust  was  invariably 
rejected  when  offered  to  birds  and  Hzards.  Some  cases,  however, 
are  known  of  sexual  differences  in  colour  in  this  Order.  The 
male  of  aa  American  cricket"  is  described  as  being  as  white  as 
JTory,  whilst  the  female  varies  from  almost  while  to  greenish- 
yeUow  or  dusky.  Mr.  Walsh  informs  me  that  the  adult  male  of 
Spectrum  /emoratum  (one  of  the  Phasmidje)  "  is  of  a  shining 
"brownish-yellow  colour;  the  adult  female  heii^  of  a  dull, 
"  opaque, cinereous  brown;  the  yonng  of  both  seses  being  green." 
Lastly,  I  may  mention  that  the  male  of  one  curious  kind  ot 
flrioket"  is  furnished  with  "a  long  membranous  appendage, 
"  which  falls  over  tho  lace  like  a  veil ;"  bat  what  its  use  may  be, 
is  not  known. 

"  'TraD»acl.Ent.Soc.'3ra  series,  "  The  (Ecantlius  nivalis.    Karris, 

Tol.  a,     ("Journal  of  i'roecedings,'  'Insects  of  New  England,'  1842,  ji. 

p.  117.)  134.    ThatwosBieaof  ffi.pcflueW-^ 

«  Wcstwood,  'Modern  tlaaa.  of  of  Europe  differ,  as    I    hear    from 

Inwols,'  toI.  i,  p.  427  ;  for  crickets,  Victor  Cams,  in   nearly  the    Mine 

p.  44.'!.  manner. 

'■  Mr.  Ch.  Hnme,  in  '  Proc  Enl.  "      PlatyUemniis :       Weetwooi, 
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Order,  NennrptJ'ra  — Little  need  here  be  said,  except  as  to 
colour.  In  the  Ephemi-ndEe  the  seses  often  differ  slightly  in 
their  obscure  tints ,  *'  but  it  is  not  probable  that  the  males  aie 
thus  rendered  attractive  ti)  the  females.  The  Libellnlidffi,  or 
dragon-flies,  are  ornamented  with  splendid  green,  blue,  yellow, 
and  Yonmliou  metallic  tints;  and  the  seses  often  differ.  Thus, 
as  Prof.  We'.twood  remarks,"  the  males  of  some  of  the 
Agrjonidffi,  "  are  of  a  rich  bine  with  black  wings,  whilst  the 
"  females  are  fine  green  with  colourless  wings."  But  in  Agrion 
Mambuni  these  colours  ate  exactly  reversed  in  tJie  two  seses." 
In  the  extensive  N.  American  genus  of  Hetwrina,  the  males  alone 
have  a  beautiful  carmine  spot  at  the  base  of  each  wing.  In 
Anax  Junius  the  basal  part  of  the  abdomen  in  the  male  is  avivid 
ultramarine  blue,  and  in  the  female  grass-groon.  In  the  allied 
genns  Gomphus,  on  the  other  hand,  and  in  some  other  genera, 
the  sexes  differ  but  little  in  colour.  In  closely-allied  forms 
tlu'oughout  the  animal  kingdom,  similar  cases  of  the  seses 
differing  greatly,  or  very  little,  or  not  at  all,  are  of  frequent 
occurrence.  Although  tiiere  is  so  wide  a  difference  in  colour 
between  the  sexes  of  many  Inbellnlida,  it  is  often  difficult  to  say 
■which  is  the  more  brilliant ;  and  the  ordinary  coloration  of  the 
two  sexes  is  reversed,  as  we  have  jnst  Been,  in  one  species  of 
Agrion.  It  is  not  probable  that  their  colours  in  any  case  have 
been  gained  as  a  protection.  Mr.  MacLachlan,  who  has  closely 
attended  to  this  family,  writes  to  me  that  dragon-flies— the 
tyrants  of  the  insect-world — are  the  least  liable  of  any  insect  to 
be  attacked  by  birds  or  other  enemies,  and  he  believes  that  their 
bright  colours  serve  as  a  sosnal  attraction.  Certain  dragon-flies 
apparently  are  attracted  by  particular  colours ;  Mr.  Patterson 
observed  *"  that  the  Agrionidje,  of  which  the  males  are  blue, 
settled  in  mmibers  on  the  bine  float  of  a  fishing  line ;  whilst  two 
other  species  were  attracted  by  shining  white  colours. 

It  is  an  interesting  fact,  first  noticed  by  Sehelrer,  that,  in 
several  genera  belonging  to  two  sub-families,  the  males  on  first 
emergence  &om  the  pupal  state,  are  coloured  exactly  Uke  the 
females ;  but  that  their  bodies  in  a  short  time  assume  a  con- 
spicuous milky-blue  tint,  owing  to  the  exudation  of  a  kind  of  oil, 
soluble  in  ether  and  alcohoL  Mr.  MacLachlan  believes  that  in 
the  v\sX&  of  Libdlula  de^essa  thischangeof  colour  does  not  occur 
until  nearly  a  fortnight  after  the  metamorphosis,  when  the  sexes 
are  ready  to  pair. 

"  B.  D.  Walsh,  the  '  Pseudo-neu-  indebted  to  thil  nstnraliBt  for  ths 
rnptera  of  UliuMi,'  ia  'Pros.  Eat.  following  facts  on  Hetarina,  An.ii, 
Soe.  of  Philadelphia,'  1862,  p.  Sei.        dad  Gomphus. 

»' Modern  Class.' vol.  ii.  p.  37.  "'Transact.    Ent.    Soc'    vol.    L 

"  Walsh,   ibi<l.    i>.   381.      I  am      IS36,  p.  Iiiii. 
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Certain  species  of  Neurothetnis  present,  aocordii^  to  Brauer, " 
A  carious  case  of  dimorphism,  some  of  the  females  having  ordinary 
wicRs,  whilst  others  haTo  them  "  very  richly  netted,  as  in  the 
'■  males  of  the  same  speeies."  Braner  "  explains  the  phenomenon 
■'  on  Darwinian  principles  by  the  supposition  that  the  close 
"  netting  of  the  veins  is  a  secondary  sesnal  character  in  the 
•'  males,  which  has  been  abmptiy  transferred  to  some  of  the 
"  females,  instead  of,  as  generally  occnis,  to  all  of  them."  Mr. 
Ma«LachIan  inibrms  me  of  another  instance  of  dimorphism 
in  several  species  of  Agrion,  in  which  some  individnals  are  of 
an  orange  colour,  and  tke^  are  invariably  females.  This  is 
probably  a  case  of  reversion ;  for  in  the  tnie  libellnto,  when 
the  sexes  differ  in  colonr,  the  females  are  orange  or  yellow ; 
so  that  supposmg  Agrion  to  be  descended  from  some  primordial 
form  which  resembled  the  typical  LibelluliB  in  its  sexual  cha- 
racters, it  would  not  be  surprising  that  a  tendency  to  vary  in 
this  manner  should  occur  in  the  females  alone. 

Although  many  dragon-flies  are  large,  powerful,  and  Berca 
inaects,  the  males  have  not  been  observed  by  Mr.  MacLa«hlan  to 
fight  together,  cxoepting,  as  he  believes,  in  some  of  the  smaller 
Bpecies  of  Agrion.  In  another  group  in  this  Order,  namely,  the 
Termites  or  white  ants,  both  sexes  at  the  time  of  swarming  may 
be  seen  running  aboat,  "  the  male  after  the  female,  sometimes 
"  two  chasing  one  female,  and  contending  with  great  eagemesa 
"  who  shall  win  the  prize."'*  The  Atropos  puhatorias  is  said 
to  make  a  noiso  with  its  jaws,  which  is  answered  by  other 
individuals." 

Order,  HymeaopUra. — That  inimitable  observer,  M.  Fabre,^"  in 
describing  the  habits  of  Cerceris,  a  wasp-like  insect,  remarks  that 
"  fights  frequently  ensue  between  the  males  for  the  possession  of 
"  some  particular  female,  who  sits  an  apparently  unconcerned 
"  beholder  of  the  stru^'le  for  supremacy,  and  when  the  victory 
"  is  decided,  quietly  flies  away  in  company  with  the  conqueror." 
Westwood  "  says  that  die  males  of  one  of  the  saw-flies  (Tenthre- 
dinje)  "  have  been  found  fighting  together,  with  their  mandibles 
'  locked."  As  M.  Fabre  speaks  of  the  males  of  Cerceris  striving 
to  obtain  a  particular  female,  it  may  be  well  to  bear  in  mind 
that  insects  belonging  to  this  Order  have  tlie  power  of  rccognisiag 

"  See  abstract  in  the  '  Zoological  "See     an     interesting     article 

Record  '  for  1867,  p.  *50.  ■  Uie  Writinea  of  Fabre,'  in  '  Nai. 

"  Kirby  and  Spence,  ■  lotroducl.  Uiat.  Revien-,^  April  1862,  p.  122. 
(<i  E=toipology,' vol.  ii.  181(1,  jk  33.  "  'Jounial  of  Protof  KntMcolog 

'■'  2c!iMau,  *  Les    Faculti^  Men-  Sec.'  Sept.  7th,  1863,  p.  IBS. 
tfllfc),'  liC.    Tum.  i.  p.  101. 
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each  other  after  long  IntetTals  of  time,  and  are  deeply  attached. 
For  instance,  Pierre  Huber,  whose  accuracy  no  one  doubts, 
separated  some  ants,  and  when,  after  an  interral  of  foor  months, 
they  met  others  which  had  formerly  belonged  to  the  sanie 
conmiimity,  they  recognised  and  caressed  one  another  with  their 
antennjB.  Had  they  been  etrangers  they  would  have  fought 
Whether.  Again,  wben  two  communities  engage  in  a,  battle,  the 
ants  on  the  same  side  sometimes  att!u;k  each  other  in  tht  genei'al 
confusion,  bnt  they  soon  perceiye  their  mistake,  and  the  one  ant 
soothes  the  other.^ 

In  this  Order  slight  differences  in  colour,  according  to  ses,  are 
common,  but  conspicuous  diffiirocoeE  are  rare  except  ir  the 
family  of  Bees;  yet  both  scses  of  certaingroupsare  so  brilliantly 
coloured— for  instance  in  Chrysis,  in  which  Termdlion  and 
metallic  greens  prevail— tliat  we  are  tempted  to  attribute  the 
result  to  sesua!  selection.  In  the  Ichneumonidffl,  according  to 
Mr.  Walsh,™  the  males  are  ahnost  uniTersaUy  lighter-coloured 
than  the  females.  On  the  other  hand,  in  the  Tenthredinidte  the 
males  are  generally  darker  than  the  females.  In  the  Siricidse 
the  seses  frequently  differ;  thus  the  male  of  SirBe  j'lwemcus  is 
banded  with  orange,  whilst  the  female  is  dark  purple ;  but  it  ia 
difQcnlt  to  say  which  sex  is  the  more  ornamented.  In  Trernex 
rdliimh(s  the  female  is  much  brighter-coloured  than  the  male. 
I  am  informed  by  Mr.  P.  Smith,  that  the  male  ants  of  several 
species  are  black,  the  females  being  testaceous. 

In  the  femily  of  Bees,  especially  in  the  solitary  species,  as  I 
hear  from  the  same  entomologist,  the  seses  often  differ  in  colour. 
The  males  are  generally  the  brighter,  and  in  Bombns  as  well  as  in 
Apathus,  much  more  variable  in  colour  than  the  females.  In 
Antliophnra  rettisa  the  male  is  of  a  rich  fulvoi\8-brown,  whilst 
the  female  is  quite  black :  so  are  the  females  of  several  species 
of  Sylocopa,  the  males  being  bright  yellow.  On  the  other  hand 
the  females  of  some  species,  as  of  AndrccTia.  fulva,  are  much 
brighter-coloured  than  the  males.  Such  differences  in  colour 
can  baldly  bo  accounted  for  by  the  males  being  defenceless  and 
thna  requiring  protection,  whilst  the  females  are  well  defended 
tiy  their  stings.  H,  Miiller,  *•  who  has  particularly  attended  to 
the  habits  of  bees,  attributes  these  differences  in  colour  in  chief 
part  to  semal  selection.  That  bees  have  a  keen  perception  of 
colour  is  certain.  He  says  that  the  males  search  eagerly  and 
fight  for  the  possession  of  tho  females ;  and  he  accounts  through 

^  P.  Huber, '  Recherches  6nr  lei  Philadelphia,'  1SS6,  pp.  "ftfunsfl. 
MatH  d«  Fourmis,"  1810,  pp.  150,  *■  '  Anwenduag  der  llsrsinstten 

166.  Lehre  anf   Biinwa.'     Van.   a.    o. 

^  '  Pwe.     Entomolog.    Soc.     of  JaLi^.  iiii. 
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ench  contests  for  the  mandibles  of  the  males  being  in  certain 
speciea  larger  than  those  of  the  femaies.  In  some  caees  the 
males  are  far  more  numerous  than  the  females,  either  early 
in  the  season,  or  at  all  times  and  places,  or  locally ;  whereas  tlie 
females  in  other  cases  are  appai'ently  in  oxcees.  In  some  species 
Uie  more  beantifol  males  appear  to  have  been  selected  by  the 
females ;  and  in  others  the  more  beautiful  females  by  the  males. 
Consequently  in  certain  genera  (Mliller,  p.  42),  the  males  of  the 
several  species  differ  much  in  appearance,  whilst  the  female  ate 
almost  indistinguishable;  in  other  genera  the  reverse  occurs. 
H.  Miiller  belieTee  (p.  82)  that  the  coloura  gained  by  one  ses 
through  sexual  selection  have  often  been  transferred  in  a  variable 
degree  to  the  other  sex,  just  as  the  pollen-eoUeoting  apparatus 
of  the  female  ha^  often  been  translbrred  to  the  male,  to  whom 
it  is  absolutely  useless." 

MvMUa  Ewopsea  makes  a  stridulatiog  noise ;  and  accoriiing  to 
Gonreau  "  both  sexes  have  this  power.  He  attributes  the  sound 
to  the  friction  of  the  third  and  preceding  abdominal  segments, 
and  I  find  that  these  surfaces  are  marked  with  very  fine  con- 
centric ridges ;  but  so  is  the  projecting  thoracic  collar,  into  which  ■ 
the  head  articulates,  and  this  collar,  when  scratched  with  the 
point  of  a  needle,  emits  the  prox>er  sound.  It  is  rather  surprising 
that  both  sexes  should  have  the  power  of  stridulating,  as  the 
male  is  winged  and  the  female  wingless.  It  is  notorious  that 
Bees  express  certain  emotions,  as  of  anger,  by  the  tone  of  their 
humming;  and  accordii^  to  H.  Miiller  (p.  80),  the  males  of 
e  species  make  a  peculiar  singing  noise  whilst  pursning  the 


•'  M.Perrier in  "nis  article' la  S^  male  grandfathers?     To  take  a  cise 

lectionstinelled'apreaDarwin'CRe-  witt   oviiiiary  animals   as    nearly 

TueScienCif]<[u«,'Feb.  18T3,  p.SSSX  parallel  v»  possible:  if  a  female  ot 

without  apparently  having  refleoteil  any  white  quadruped  or  bird  were 

ranch  on  the  subject,  objects  that  as  cTossed  hy  a  male  of  a  blacli  breed, 

the  males  of  sodol  beef  are  kuowa  and  the  male  and  female  ofispiin' 

Vt    be   produced   JVom    unfertilised  vere   paired    together,   will    it   be 

oTa,  they  could  not  transmit  new  pretended    that   the    grandchildren 

chsracters  to  their  male  offspring,  would  not   inherit  a   tendency   to 

This  is  an  eitraordinarj  objection,  blackness  from   their  male  graud- 

A  female  bee  fertilised  by  a  male,  father  P     The  acquirement  of  new 

which  presented  some  character  fii-  characters  bj  the  sterile  worker-bees 

dlltating  Uie  nnion  of  the  seies,  or  is  a  much  more  ditlicult  case,  bnt  I 

rendering  him   more  attractive  to  have   endeavoured  to   show  in  my 

the  female,  would  lay  eggs  which  'Origin  of  Species,'liow  thesBsterilj 

wonld  produce   only  females;    but  beings  are  subjected  to  thepower  ol 

these    young   females   wonld    neit  natural  selection, 

year  produce  males,  and  will  ft  be  •'  Quoted  by  Wert  wood,  'Modern 

pretended   that   such  males  wouM  Class,  of  Insects,' vol.  ii.  p.  31* 
DO*  inherit  the  characters  of  their 
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Order,  Coleoptera  (Beetles).— Many  beetles  are  coloured  so  &e 
to  resemble  the  surfaces  whicL  they  habitually  frequent,  ami 
they  tlms  escape  detection  by  their  enemies.  Otter  species,  for 
instance  diamond-beetles,  ore  ornaoiented  with  Bplendid  colours, 
which  are  often  arranged  in  stripes,  spots,  crosses,  and  othef 
elegant  patterns.  Such  colours  can  hardly  serve  directly  as  a 
protection,  escept  in  the  case  of  certain  flower-feeding  species ; 
bnt  they  may  serve  as  a  waminK  or  taeans  of  reci^nitioD.  on  the 
same  principle  as  thn  phosphorescence  of  the  glow-worm.  As 
with  beetles  the  colours  of  the  two  sexes  are  generally  alike,  we 
have  no  evidence  that  they  have  been  gained  through  sexual 
seleotion;  but  this  is  at  least  possible,  for  thej  may  have  been 
developed  in  one  sex  and  then  transferred  to  the  other ;  and 
this  view  is  even  in  some  degree  probable  in  those  groups  which 
possess  other  well-marked  secondary  sexual  characters.  Blind 
beetles,  which  cannot  of  course  behold  each  other's  beauty, 
never,  as  I  hear  from  Mr.  Waterhouse,  jun.,  exhibit  bright 
colours,  though  they  often  have  polished  coats;  but  the  expla- 
nation of  their  obscurity  may  be  that  they  generally  inhabit 
caves  and  other  obscure  stations. 

Some  Longicoms,  especially  certain  Prionidie,  offer  an  excep- 
tion to  the  rule  that  the  sexes  of  beetles  do  not  differ  in  colour. 
Most  of  these  insects  are  lai^e  and  splendidly  coloured.  The 
males  in  the  genus  Pyrodes,"  which  I  saw  in  Mr.  Bates's  col- 
leetioii,  are  generally  redder  but  rather  duller  than  the  females, 
the  latter  being  coloured  of  a  more  or  less  splendid  golden-green. 
On  the  other  hand,  in  one  speciea  the  male  is  golden-green,  the 
female  being  richly  tinted  with  red  and  purple.  In  the  genus 
Esmeralda  the  sexes  differ  so  greatly  in  colour  that  they  have 
been  ranked  as  distinct  species ;  in  one  species  both  are  of  a 
beautiful  shining  green,  but  the  male  ha^  a  red  thorax.  On  the 
whole,  as  far  as  I  could  jndge,  the  females  of  those  Prionidffl,  in 


"    Pyrodea      jxilcherrmms,       in 

the  family  of  Longicoma.     M 

which  th«Beiea  differ  coUEpicuonsly. 

R.   Trlmen   and  Waterhouse, 

nr«  been  deecribed  by  Mr.  Bates  in 

inform    me    of   t"0   Lnmelli 

■Transact.  Ent.  Soo."  1869,  p.    50. 

vli.,  a  PeritriehU  and  Tiichiu 

I  will  apewfy  the  few  other  eases  in 

male    of    the    latter    being 

which  1  bave  heud  of  s  difTerence 

obscurely  coloured  than  the  fe 

in    colons    between    thfl    Mxea    of 

In  TVJ/u!  elongatas  the  male  is 

t.eetl«L     Kirby   and   Spenee    ('In- 

and    the    female   alwaje,   as 

Irodoct.  to  Entomology,'  vol.  iii.  p. 

Wieved,  of  a  dark  blue  coloor 

301)  mention   a  Cantharis,  Metoe, 

a  red   thorai.     The   male,  sL 

HhBgium,sad  the  ZtpCura  teaiacea; 

OraodaCHa  atra,  as  I  hear  fro 

the  male  of  the  latWr  beinii   tes- 

Walsh,  is   black,   the   feinale 

taceons,  with  a  black  thori.,  and 

so-called    0.    ruJicoWri)    havi 

the  female  of  a  dull  red  all  ovei. 

■ufous  thorat. 

These  two  Utter  beetles  beloag  to 
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■whdcli  the  sexes  differ,  ate  coloured  more  richly  than  the  males, 
and  this  does  not  accord  with  the  common  rule  in  regard  to 
colour,  when  acquired  through  sexual  selection. 

A  most  remarkable  distinction  between  the  sexes  of  many 
beetles  is  presented  by  the  great  boms  which  rise  from  the  head, 
thorax,  and  clypeus  of  the  males;  and  in  some  few  cases  from 
the  under  surface  of  the  body.  These  horns,  in  the  great  family 
of  the  Lamellicoms,  resemble  those  of  ■various  quadrupeds,  such 
as  stags,  rhinoceroses,  &c.,  and  are  wonderful  both  from  their 
eize  and  diversified  shapes.  Instead  of  describing  them,  I  have 
given  figures  of  the  males  and  females  of  some  of  the  more  re- 
markable forms.  (Figs.  16  to  20.)  The  females  generally  ex- 
hibit rudiments  of  the  horns  in  the  form  of  small  knobs  or 
ridges ;  but  some  are  destitute  of  even  the  slightest  rudiment. 
On  the  other  hand,  the  horns  are  nearly  as  well  developed  in  the 
female  as  in  the  male  of  Fhwiueas  lancifer;  and  only  a  little  less 
well  developed  in  the  females  of  some  other  species  of  this  genus 
and  of  Copris,  I  am  informed  by  Mr.  Bates  that  the  horns  do 
not  differ  in  any  manner  corresponding  with  the  more  important 
characteristic  differences  between  the  several  subdivisions  of  tho 
family :  tlios  within  the  same  section  of  the  genus  Onthopbague, 
there  are  species  which  have  a  single  horn,  and  others  which 
have  two. 


fcns  le.  Chiflcosolnii 
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Jr^^    Ji^. 
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In  almost  all  cases,  the  horns  are  remarkable  from  their  ex- 
cessive variability;  so  that  a  graduated  series  can  be  formed, 
from  the  most  highly  deTeloped  males  to  otiiers  eo  d^enerale 
that  they  can  barely  be  distingtiished  from  tlie  females.  Mr. 
Walsh"  found  that  ia  Phrmceus  caravan,  the  boms  were  thrice  as 
long  in  some  males  as  in  others.  Mr.  Eaftes,  after  exomijiu^ 
above  a  hundred  males  of  Onthophagvt  rangi/er  (Bg.  20),  thought 
that  he  had  at  last  discovered  a  species  in  which  the  horns  did 
not  vary ;  but  fnrther  research  proved  the  contrary. 

The  extraordinary  size  of  the  boms,  and  their  widely  different 
Btrnctiire  iu  dosely-aUied  forms,  indicate  that  thej  have  been 
formed  for  some  pnrpose ;  but  their  excessive  variability  ia  the 
males  of  the  same  species  leads  to  the  inference  that  this  purpose 
cannot  be  of  a  definite  nature.  The  horns  do  not  show  marks  of 
friction,  as  if  used  for  any  ordinary  work.  Some  authors  sup- 
pose'" that  as  the  males  wander  about  much  more  than  the 
females,  they  require  horns  as  a  defence  against  their  enemies ; 
but  HS  the  horns  are  often  blunt,  they  do  not  seem  well  adapted 
for  defence.  The  most  obvious  conjectnre  is  that  they  are  ased 
by  the  males  for  fightii^  together;  but  the  mfdes  have  never 
been  observed  to  fight;  nor  could  Mr.  Bates,  after  a  careful 
examination  of  numerous  speciee,  find  any  sufBcient  evidence,  ia 
their  mutilated  or  broken  condition,  of  their  having  been  thus 
used.  If  the  males  had  been  habitual  fighters,  the  size  of  their 
bodies  would  probably  have  been  increased  through  sesnal 
selection,  so  as  to  have  exceeded  that  of  the  females;  bat 
Mr.  Bates,  after  comparing  the  two  sexes  in  above  a  hundred 
species  of  the  Copridie,  did  not  find  any  marked  difTerence  in 
this  respect  amongst  well-developed  individuals.  In  Lethrus, 
moreover,  a  beetle  belonging  to  the  same  great  division  of  the 
Lamellicorns,  the  males  are  known  to  fight,  but  are  not  provided 
with  horns,  though  thfeir  mandibles  are  much  lai^er  than  those 
of  the  female. 

The  conclusion  that  the  horns  have  been  acquired  as  ornaments 
is  that  which  bast  agrees  with  the  fact  of  their  having  been  so 
immensely,  yet  not  fixedly,  developed, — as  shewn  by  their  extreme 
variabiKty  in  the  same  species,  and  by  their  extreme  diversity  in 
closely-allied  species.  This  view  will  at  first  appear  extremely 
improbable;  but  we  shall  hereafter  find  with  many  animals 
standi!^  much  higher  in  the  scale,  namely  fishes,  amphibians, 
reptiles  and  lards,  that  various  kinds  of  crests,  knobs,  horns  and 
(lombs  have  been  developed  apparently  for  this  sole  purpose. 

The  males  of  Onilia  furci/^  (fig.   21),  and  of  some  ottior 

"  '  Proo.  Entomolog.  So«.  of  *'  Kirby  and  Spenoe, 'iDtrodnct. 
PUIadclphJa,  1S61,  p.  ass  Eotomolog.'  vol.  IIL  p.  300, 
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species  of  the  genus,  are  fnrnished  with  singular  projections  on 
their  anterior  femora,  and  with  a  great  fort  or  pair  of  homs  on 
the  lower  surface  of  the  thoras.  jTidging 
from  other  insects,  these  may  aid  the  male 
in  clinging  to  the  female.  Althoegh  the 
males  have  not  even  a  trace  of  a  hora  on 
the  upper  surface  of  the  hody,  yet  the  fe- 
males plainly  exhibit  a  rudiment  of  a  single 
horn  on  the  head  (fig.  22,  a),  and  of  a  crest 
(b)  on  the  thoras.  That  the  slight  thoracio 
f      tt       «  crest  in  the  female  is  a  rudiment  of  a  pro- 

T"     r        »  jeetion  proper  to  the  male,  though  entirely 

Fig  21.  Oqitia  turcifer,  absent  ]n  the  male  of  this  particular  species, 
n'eaiV''''*  ** '"""  ^  ^^  cleaT  for  the  female  of  B^tbas  hiatm  fa 
frenus  which  comes  nest  to  Onitis)  has  a 
Eimilai  slight  crest  on  the  thoras,  and  the  male  bears  a  great 
prtgection  in  the  same  sitnation.  So,  again,  there  can  hardly  bo 
a  doubt  that  the  bttle  point  (a)  on  the  head  of  the  female  Onitis 


Icft-hsnd  figure, 


farci/er,  as  well  as  on  the  head  of  the  females  of  two  or  three 
allied  species,  is  a  rudimentary  representative  of  tie  cephalic 
horn,  which  is  common  to  the  males  of  so  many  LameUicom 
beetles,  as  in  PhaEEeus  (fig.  18). 

The  old  behef  that  rudiments  have  been  created  to  complete 
the  scheme  of  nature  is  here  so  far  from  holding  good,  that  we 
have  a  complete  inversion  of  the  ordinary  state  of  things  in  the 
family.  We  may  reasonably  suspect  that  the  males  originally 
bore  homs  and  transferred  them  tc  the  females  in  a  rudimentary 
condition,  as  in  so  many  other  Lamellicoms.  Why  the  males 
subsequently  lost  their  horns,  we  know  not;  but  this  may  have 
been  caused  through  the  principle  of  compensation,  owing  to 
the  development  of  the  lai^e  horns  and  projections  on  the  lower 
surface ;  and  as  these  are  confined  to  the  males,  the  rudiments 
of  the  upper  homs  on  the  females  would  not  have  been  th.ua 
obliterated. 
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The  cases  hitherto  given  refer  to  the  Lamellicoms,  bat  the 
males  of  some  few  other  heetles,  belonging  to  two  widely  distinc'i; 
groups,  namely,  the  CurculionidsB  aad  Ktaphylinidse,  are  fur- 
nished with  horns— in  the  former  on  the  lower  surfiice  of  the 
body,"  in  tlie  latter  on  the  npper  surfece  of  the  head  and  thorax. 
In  the  StaphylinidEB,  the  horns  of  the  males  are  extraordinarily 
variable  in  the  same  species,  just  as  we  have  seen  with  the 
Lamellicorns.  la  Siagonium  we  have  a  case  of  dimorphism, 
for  the  males  can  be  divided  info  two  seie,  differing  greatly 
in  the  size  of  their  bodies  and  in  the  development  of  their 
horns,  without  intermediate  gradations,  in  a  species  of  Bledius 
(fig.  23),  also  belonging  to  the  Staphylinidse,  Professor  Westwood 


states  that,  "  male  specimens  can  be  found  in  the  same  locality 
"  in  which  the  central  horn  of  the  thorax  is  very  lai^e,  but  the 
"  horns  of  the  hea^  quite  rudimental ;  and  others,  in  which  the 
"thoracic  horn  is  much  shorter,  whilst  the  protuberances  on 
"  the  head  are  long.""  Here  we  apparently  have  a  case  (rf 
compensation,  which  throws  fight  on  that  just  given  of  the 
Buppoeed  loss  of  the  upper  homa  by  the  males  of  Onilu. 

Law  of  Battle.— Bam&  male  beetles,  which  seem  ill-fitted  for 
fighting,  nevertheless  engage  in  conflicts  for  the  possession  of 
the  females.  Mr,  Wallace"  saw  two  males  of  Leplorhynchus 
aTigtislaf-us,  a  linear  beetle  with  a  much  elongated  rostrum, 
"  fighting  for  a  female,  who  stood  close  by  busy  at  her  borinp, 
"  They  pushed  at  each  other  with  their  rostra,  aad  clawed  and 
"  thumped,  apparentlyin  the  greatest  rage."  The  smaller  male, 
however,  "  soon  ran  away,  acknowledging  himself  vanquished." 
In  some  few  cases  male  beetles  are  well  adapted  for  fighting,  by 
possessing  great  toothed  mandibles,  much  larger  than  those  of 
the  females.  This  is  the  case  witti  the  common  etag-beetio 
(i««Mi(w  cereus),  the  males  of  which  emerge  from  the  pupal 
Btafo  about  a  week  before  the  other  sex,  so  that  several  may 
)  female.    At  this  sesBon  thoy 


often  be  seen  pursuing  the  s 

"  Kirby  and  Spence, '  Introduct, 
Entomolog.'  vol.  iii.  p.  329. 

"  '  Modern  ClaBBification  of  In- 
sects,' vol.  i.  p.  172 !  Siagoninin, 
p.  173.  In  the  British  Museum  I 
noticed  one  ni!i1e  epecimen  of  Sia- 


'  The  Malay  Archipelago,*  vol. 
J89,p.276.  Eiley, Sisth ' Eaport 
(sects  of  Missoori,"  1874,  p.  iii 
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engage  in  fierce  conflicts.  "When  Mi.  A.  H,  Davis"  enclosed 
two  malee  with  one  female  in  a  bos,  the  larger  male  severely 
pinched  the  smallor  one,  until  he  resigned  his  pretensions.  A 
friend  informs  me  that  when  a  hoy  he  often  put  the  males 
together  to  see  them  flght,  and  he  noticed  that  fhey  were  much 
bolder  and  fiercer  than  the  females,  aa  with  the  higher  animals. 
The  males  would  seize  hold  of  his  finger,  if  held  in  front  ot 
them,  but  not  so  the  females,  although  they  have  stronger 
]aws.  The  males  of  many  of  the  Lucanidie,  as  well  as  of  the 
above-mentioned  Leptorhjnchus,  are  lai^r  and  more  powerful 
insects  than  the  females.  Tbe  two  sexes  of  Lethrvs  ceplialotia 
(one  of  the  LarecllioomB)  inhabit  the  same  burrow;  and  the 
male  has  lai^r  mandibles  than  the  female.  If,  during  the 
breeding-season,  a  strange  male  attempts  to  enter  tbe  burrow, 
he  is  attacked;  the  female  does  not  remain  passive,  but  ctoees 
the  moutJi  of  the  burrow,  and  encourages  her  mate  by  con- 
tinually pushing  bim  on  from  behind ;  and  the  battle  lasts  until 
the  a^ressor  is  killed  or  runs  away."  The  two  sexes  of  another 
Lamellicorn  beetle,  tte  AleuAvs  cjcnin'cosus,  hve  in  pairs,  and 
Beem  much  attached  to  each  other ;  the  male  escitcs  the  female 
to  roll  the  balls  of  dung  in  which  the  ova  are  deposii«d ;  and  if 
she  is  removed,  he  becomes  much  agitated.  If  the  male  is 
removed  the  female  ceases  ail  work,  and  asM.Briilerie'"  believes, 
would  remain  on  the  same  spot  until  she  died. 

The  great  mandibles  of  the  male  LucanidtB  are  extremely 
variable  both  in  size  and  Btructure,  and  in  this  respect  resemble 
the  horns  on  the  head  and  thorax  of  many  male  Lamellicoms 
and  Staphjlinidfe.  A  perfect  series  can  be  formed  from  the 
best-provided  to  the  worst-provided  ot  degenerate  males.  Al- 
though the  mandibles  of  tbe  common  stag-beetle,  and  probably 
of  many  other  species,  are  used  as  efficient  weapons  for  fighting, 
it  is  doubtful  whether  their  great  size  caa  thus  be  accounted 
for.  We  have  seen  that  they  are  used  by  the  Liuxirms  elaphta 
of  N.  America  for  seizing  the  female.  As  they  are  so  con- 
spicuous and  so  elegantly  branched,  and  as  owing  to  their  great 
length  they  are  not  well  adapted  for  pinching,  the  suspicion 
has  crossed  my  mind  that  they  may  in  addition  serve  as  an 
.-imament,  like  the  horns  on  the  bead  and  thorax  of  the  various 
species  above  described.  The  male  Chianognathus  Grantii  of 
8.  Chile — a  splendid  beetle  belonging  to  the  same  family— baa 

••  'Entomological  Mag.izine,'  voL  "  Quoted  from  Fischer,  In  '  Dirt, 

1.    1833,   p.  82.     See   also   on    the  Class.  d'Uiat.  Nat."  torn.  i.  p,  324. 
conflicts  of  tbia  Bpec!e3,  Kirby  and  "  '  Aaa.  Soc.  Entomolog,  France, 

Spenee,  iMiL  vol.  iii,  p.  314;    ani  186G,   as    quoted    In   'Jonrnal    of 

Wfstwwrf,  IMd,  vol,  i,  p.  187.  Trdvel,'  ly  A.  Mnrray,  1888,  p.  1S5. 
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enormously  developed  mandibles  (fig.  24) ;  he  is  bold  and  pug- 
nacious; when  threatened  he  faces  round,  opens  his  great  jaws, 
and  at  the  same  time  stridulates  loudly. 
But  the  mandibles  were  not  strong 
enoi^h  to  pinch  my  finger  so  aa  to 
cause  actual  pain. 

Sexual  selection,  which  implies  the 
possession  of  considerable  perceptive 
powers  and  of  strong  passions,  seems 
to  have  been  more  effective  with  the 
Lamellicoms  than  with  any  otbec 
family  of  beetles.  With  some  species 
the  males  are  provided  with  weapons 
for  ^hting;  some  hve  in  pairs  and 
show  mutual  affection;  many  have 
the  power  of  strldulatii^  when  excited ; 
many  are  furnished  with  the  most  ex- 
traordinary horns,  apparently  for  the 
sake  of  ornament;  and  some,  which 
are  diurnal  in  their  habits,  are  gor- 
geonsly  coloured.  Lastly,  several  of 
the  largest  beetles  in  the  world  belong 
to  this  family,  which  was  placed  by 
Linnieus  and  Fabricios  at  the  head  of 
the  Order." 

Stridulatinff  organs. — Beetles  belong- 
ii^  to  many  and  widely  distinct 
famiUes  possess  these  organs.  The 
sound  thus  produced  can  sometimes 
be  heard  at  the  distance  of  several  feet 
or  even  yards,'"  but  it  is  not  comparable 
with  that  made  by  the  Orthoptera. 
The  rasp  generally  consists  of  a  narrow, 
slightly-raised  surface,  crossed  by  very 
fine,  parallel  ribs,  sometimes  so  fine  as 
to  cause  iridescent  colours,  and  having 
a  very  elegant  appearance  under  the 
microscope.  In  some  cases,  as  with 
Typhceus,  minute,  bristly  or  scale-like  ' 
prominences,    with  which   the   whole 

surrounding    surface    is    covered   i_    _  j, 

lines,  could  be  traced  passing  into  the  ribs  of  the  ra.sp!    The 

"    Westwood,    '  Moiei'Q    Class.'      Cureulioi 
rol.  i  p.  184,  Mat.  Hist 

"  WollastoD,  '  On  certain  Musical 


riF.S^.  CliEaeognatbusgrrm^i, 
rednwd.  Upper  flRnre, male; 
lower  Bgure,  female. 

.   approximately    parallel 
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tiansitJon  takes  place  by  their  becomms  confluent  and  ritiight, 
and  at  the  same  time  more  prommtait  and  smooth  A  hanj 
ridge  oa  an  adjoining  part  ot  the  bsdy  serves  as  the  scrapcf 
for  the  rasp,  but  this  scraper  m  some  ca^es  has  been  specially 
modified  for  the  purpose.  It  is  rapiiily  movei'  across  the  rasp, 
or  conversely  the  rasp  across  the  sciap  i 


the  carrion-bettles  (Necrophorus)  two  parallel  rasps  (r,  fig.  25) 
stand  on  the  dorsal  surface  of  the  fifth  abdominal  segment,  eacli 
rasp"  conaistii^  of  126  to  140  fine  ribs.  These  ribs  are  scraped 
against  the  posterior  mai^ns  of  the  elytra,  a  small  portion  of 
■which  projects  beyond  the  general  outline.  In  many  Crioceridie, 
and  in  Clythra  4r^ndata  (one  of  the  Chrysomehdae),  and  m  some 
Tenebrjonidse,  &c.,"  the  rasp  is  seated  on  the  dorsa]  apex  of  the 
abdomen,  on  the  pygidium  or  pro-podium,  and  is  scraped  in 
the  same  manner  by  the  elytra.  In  Hetcrocerus,  which  belongs 
to  another  family,  the  rasps  are  placed  on  tbe  sides  of  the 
first  abdominal  segment,  and  are  scraped  by  ridges  on  the 
femora."    In  certain  Curculionidte  and  Carabidas,"  tlie  parts 

"  Lsndois,  'Zcitsohrift  fur  wiss. 
Zoolog.'  B.  :[vii.  1867,  s.  137. 

"  I  am  greatly  indebted  to  Mr. 
G.  R.  Crotch  for  having  sent  me 
maoy  prepared  specimens  of  rarions 
beetles  belonging  to  these  thiea 
femilies  and  to  oiJier3,aswell  as  for 
ralnable  information.  He  believes 
that  the  power  of  stridnlation  in 
the  Ciythra  has  not  been  previously 
observed.  I  am  also  much  'nd  bted 
to  Mr.  E.  W.  Janson,  fo      nfom  a 


that  my  son,  Mr.  F.  Darw  n    finds 
that  Dermestes  murimis  stndulat 
hut   he  searched   in   vai     lo    the 
appiTBtos.       Scolytus     has     lat  ly 


been  described  by  Dr.  Chapman  as 
a  stridulator,  in  the  'Entomolo- 
gist's Monthly  Magazine,'  vol.  vi.  p. 
130. 

"  Schiodte,  translated  in '  Annals 
and  Mag.  of  Hat.  Hist.'  vol.  ir. 
1867,  p.  37. 

"  Westring  has  described  (Kroyer, 
'  Natorhist.  Tidstrift,'  B.  ii.  1848- 
49,  p.  334)  the  stridulating  organs 

n  these  two,  as  well  as  in  c^er 
fara  1  es.     In  the  Carabidx  I  have 

lam  ned  Elaphrus  viiginosus  and 
Bleth  sa  mtdlipuaclata,  sent  to  me 
by  M  .  Crotch.  In  Bletliisa  the 
trans  erse  ridges  on  the  furrowed 
bo  der  of  the  ^idomina]  segment  da 
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are  completely  reversed  in  position,  for  the  rasps  are  seated  on 
tiie  inferior  surface  of  the  elytra,  near  their  apices,  or  atong 
their  outer  margics,  and  the  edges  of  the  abdomiital  segmenfe 
serve  as  the  scrapers.  In  PehMus  Hermanni  (one  of  Dytiscidw 
or  water-beetles)  a  strong  ridge  runs  parallel  and  near  to  the 
sutural  margin  of  the  elytra,  and  is  crossed  by  ribs,  coarse  tn 
the  middle  part,  but  becoming  gradually  finer  at  both  ends, 
especially  at  the  upper  end ;  when  this  insect  is  held  under 
water  or  in  the  air,  a  stridulatii^  noise  is  produced  by  the 
extreme  horny  margin  of  the  abdomen  being  scraped  against 
the  rasps,  la  a  groat  number  of  loag-borned  beetles  (Longi- 
comia)  the  organs  are  situated  ijuite  otherwise,  the  rasp  being 
on  the  meso-thorax,  which  is  rubbed  against  the  pro-tborax; 
Landois  counted  238  yery  fine  ribs  on  the  rasp  of  Cerambyx 

Many  Lamellicoms  have  the  power  of  stridulati'ug,  and  the 
organs  differ  greatly  in  position.  Some  species  etridulate  Tery 
loudly,  so  that  when  Mr.  F,  Smith  caught  a  Trox  sabulosus,  a 
gamekeeper,  who  stood  by,  thought  he  had  caught  a  mouse ; 
but  I  failed  to  discover  the  proper  oi^ns  in 
this  beetle.  In  Geotmpes  and  Typhraus  a 
narrow  ridge  runs  obliquely  across  (r,  fig.  26) 
the  coxa  of  each  hind-leg  (having  in  0.  ster- 
corarius  8i  ribs),  which  is  scraped  by  a 
specially  projecting  part  of  one  of  the  ab- 
dominal segments.  In  the  nearly  allied  Copria 
lunaris,  exy  excessively  narrow  fine  rasp  runs 
along  the  sntural  margin  of  the  elytra,  with 
another  short  rasp  near  the  basal  outer  mar- 
gin; but  in  some  other  Coprini  the  rasp  is 
seated,  according  to  Leconte,'*  on  the  dorsal 
Burfece  of  the  abdomen.  In  Oryctes  it  is 
seated  on  the  pro-p^dium;  and,  according  to 
the  same  entomologist,  in  some  other  Dynastini,  ^  ^ 
on  the  under  surface  of  the  elytra.  Lastly, 
Westiiag  states  that  in  Omaloplia  brunnea  the 
rasp  is  placed  on  the  pro-sternum,  and  the  "  FmuV. "' (7'Tiwi 
scraper  on  the  meta-stemum,  the  parte  thus  ""'  '^'"^' 
occupying  the  under  surface  of  the  body,  instead  of  the  upper 
surface  as  in  the  Longicoms. 

We  thus  see  that  in  the  different  coleopterous  femiliea  the 

not,  as  &r  as  I  could  judge,  come  of  Illinois,  for  having  sent  me  si. 

into  plav  in  scraping  tiie  rasps  on  tracts  from  Leconle's  '  IntroductioE 

the  elytra.  tu  Eotomology,'  pp.  101,  143. 
■  •'  1  am  indebted  to  Mr.  Walsh, 


yGooc^le 


304  T}ie  Descent  of  Man.  Pai:t  n 

Etridulating  organs  are  wonderfully  diversified  in  position,  but 
not  mucb  in  structute.  Withiu  the  same  family  some  species 
are  profided  with  theso  organs,  and  others  are  destitute  of  them. 
This  diTcrsity  is  inteihgible,  if  we  suppose  that  originally  vafioua 
beetles  made  a  shuffling  or  hissing  noise  by  the  rubbing  together 
of  any  hard  and  rough  parts  of  their  bodies,  which  happened  tj> 
be  in  contact  i  and  that  iiom  the  noise  thus  produced  being  in 
some  way  useful,  the  rough  surfaces  were  gradually  developed 
into  I'egulai  stridulating  oi^ans.  Some  beetles  as  they  raoT«, 
now  produce,  either  intentionally  or  unintentionally,  a  shuffling 
n  lise,  without  possessing  any  proper  organs  for  the  purpose, 
Mr,  Wallace  informs  me  that  the  Huckirus  lonijimanus  (a 
Lamellicorn,  with  the  anterior  legs  wonderfully  elongated  in  the 
male)  "  makes,  whilst  moTiug,  a  low  hissing  sound  by  the  pro- 
"  trusion  and  contraction  of  the  abdomen;  and  when  seized  it 
"  produces  a  grating  sound  by  rubbing  its  hind-legs  against  the 
"  edges  of  the  elytra."  The  hissing  sound  is  clearly  due  to  a 
narrow  rasp  running  along  the  sutural  margin  of  each  elytron ; 
and  I  could  likewise  make  the  grating  sound  by  rubbing  the 
shagreened  surface  of  the  femnr  against  the  granulated  margin 
of  Uie  corresponding  elytron ;  but  I  could  not  here  detect  any 
proper  rasp ;  nor  is  it  likely  that  I  could  have  overlooked  it  in 
so  large  an  insect.  After  examining  Cycbrus,  and  reading  what 
Westring  has  written  about  this  beetle,  it  seems  very  doubtful 
whether  it  possesses  any  true  rasp,  though  it  has  the  power  of 
emitting  a  sound. 

From  the  analogy  of  the  Orthoptera  and  Homoptera,  I 
expected  to  find  the  stridiilating  organs  in  the  Coleoptera 
differing  according  to  sei;  but  Landois,  who  has  carefully 
examined  several  species,  observed  no  such  difference ;  nor  did 
Westring ;  nor  did  Mr.  G.  E.  Crotch  in  prepajing  the  many 
specimens  which  he  had  the  kindness  to  send  me.  Any  difference 
in  these  oi^ns,  if  slight,  would,  however,  be  difficult  to  detect, 
on  account  of  theii  great  variability.  Thus,  in  the  first  pair  of 
specimens  of  Necrophottts  humator  and  of  Peltiias  which  I  ex- 
amined, the  rasp  was  considerably  larger  in  the  male  than  in 
the  female;  but  not  so  with  succeeding  specimens.  In  Qe/i- 
triipfs  $teTcorarija  the  rasp  appeared  to  me  thicker,  opaquer, 
and  more  prominent  in  three  males  than  in  the  some  number  of 
females;  in  order,  therefore,  to  discover  whether  the  sexes 
differed  in  their  power  of  stridulating,  my  son,  Mr.  F.  Darwin, 
collected  fifty-seven  living  speeimens,  which  he  separated  info  two 
lots,  according  as  they  made  a  greater  or  lesser  noise,  when  held 
m  the  same  manner.  He  then  examined  all  these  specimens. 
Bud  found  that  the  males  were  very  nearly  in  the  same  pj'oportion 
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to  the  females  in  both  the  lots.  Mr.  F.  Smith  haa  feept  alive 
iiniiierous  specimens  of  Moiwjfnckas  pseudacvri  (Gurculionidie), 
»uA  is  couTinced  that  both  seies  etridulate,  and  apparently  in 
on  equal  degree, 

KeTertteteB,  the  power  of  stridtdating  is  certainly  a  sosuat 
character  in  some  few  Coleoptera.  Mr.  Crotch  discovered  that 
the  males  alone  of  two  sjieeies  of  Heliopathes  (TcnebrionidM) 
possess  stridulating  organs.  I  examined  five  males  of  H.  gihlmn, 
and  in  all  these  there  was  a  well-developed  rasp,  partiaDy 
divided  into  two,  on  the  dorsal  surface  of  the  terminal  abdominal 
fif^nent ;  whilst  in  the  same  number  of  females  there  was  not 
even  a  rudiment  of  the  rasp,  the  membrane  of  this  segment 
beii^  transparent,  and  much  tliinner  than  in  the  male.  In 
B.  cribmtostriatua  the  male  has  a  similar  rasp,  excepting  that  it 
is  not  partially  divided  into  two  portions,  and  the  female  is 
completely  destitute  of  ttis  oi^n ;  the  male  in  addition  has  on 
the  apical  margins  of  the  elytra,  on  each  side  of  the  suture, 
three  or  four  short  longitudinal  ridges,  which  are  crossed  by 
extremely  fine  ribs,  parallel  to  and  resembling  those  on  the 
abdominal  rasp ;  whether  these  ridges  serve  as  an  independent 
rasp,  or  as  a  scraper  for  the  abdominal  rasp,  I  could  not  decide : 
the  female  exhibite  no  trace  of  this  latter  stmcture. 

Again,  in  ibree  species  of  the  LameUJcom  genus  Oryotes,  we 
have  a  nearly  parallel  case.  In  the  females  of  0.  gryph-us  and 
nasioomia  the  ribs  on  the  rasp  of  the  pro-pygidinm  are  less 
continuous  and  less  distinct  than  in  the  males ;  but  the  chief 
difference  is  that  the  whole  upper  surface  of  this  segment,  when 
held  in  the  proper  light,  is  seen  to  be  clothed  with  hairs,  which 
are  absent  or  are  represented  by  excessively  fine  down  in  the 
Kuiles.  It  should  be  noticed  that  in  all  Coleoptera  the  efiective 
part  of  the  rasp  is  destitute  of  hairs.  In  0.  eenegaleitm  the 
difference  between  the  sexes  is  more  strongly  marked,  and  this 
is  best  seen  when  the  proper  abdominal  segment  is  cleaned  and 
viewed  as  a  transparent  object.  In  the  female  the  whole  surface 
is  covered  with  little  separate  crests,  bearing  spines ;  whilst  in 
the  male  these  crests  in  proceeding  towards  the  apex,  become 
more  and  more  confluent,  regular,  and  naked;  so  that  three- 
fourths  of  the  segment  is  covered  with  extremely  flne  parallel 
ribs,  which  are  quite  absent  in  the  female.  In  the  females, 
however,  of  all  tiiree  species  of  Oryctes,  a  slight  grating  or 
itridulating  sound  is  produced,  when  the  abdomen  of  a  softened 
specimen  is  pushed  backwards  and  forwards. 
In  the  case  of  the  Heliopathes  and  Oryctes  there  can  hardly 
,  be  a  doubt  that  the  males  stridnlate  in  order  to  call  or  ta 
excite  the  females;    but  with  most  beetles  the   stridnlation 
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ftpparently  serves  both  sexee  as  a  nmtual  call.  Beetles  stridu- 
late  Tmder  variona  emotions,  in  the  same  maTiiier  as  birds  Ms» 
their  voices  for  many  purposes  besides  singing  to  their  mates. 
The  great  Chiasognathus  stridulates  in  anger  or  defiance;  many 
species  do  the  same  from  distress  or  fear,  if  held  so  that  they 
cannot  escape;  by  striking  the  hollow  stems  of  trees  in  the 
Canary  Islands,  Messrs.  Wollaaton  and  Croteh  were  able  to 
discover  the  presence  of  beetles  belonging  to  the  genus  AcalleB 
by  their  stridulation.  Lastly,  the  male  Alcuchus  stridnlatea  to 
encourage  the  female  in  her  work,  and  from  distress  when  she 
is  removed."  Some  naturalists  beheve  that  beetles  make  thii 
noise  to  frighten  away  their  enemies ;  but  I  cannot  think  that 
a  quadruped  or  bird,  able  to  devour  a  large  beetle,  would 
be  frightened  by  so  slight  a  sound.  The  belief  that  the  stridu- 
lation serves  as  a  sexual  call  is  supported  by  the  fact  that  death- 
ticks  {AtiMMm,  tessellatum)  are  well  known  to  answer  each 
other's  ticking,  and,  as  I  have  myself  observed,  a  tapping  noise 
artificially  made.  Mr.  Doubleday  also  informs  me  that  he 
has  sometimes  observed,  a  female  ticking,"  and  in  an  hour  or 
two  afterwards  has  found  her  united  with  a  male,  and  on  one 
occasion  surrounded  by  several  males.  Finally,  it  is  probable 
that  the  two  sexes  of  many  kinds  of  beetles  were  at  first 
enabled  to  find  each  other  by  the  slight  shuffling  noise  produced 
by  the  rubbing  tc^ether  of  the  adjoining  hard  parts  of  their 
bodies;  and  that  as  those  males  or  females  which  made  the 
greatest  noise  succeeded  best  in  finding  partners,  rugosities  on 
various  parts  of  their  bodies  were  gradually  developed  by  means 
of  sexual  selection  into  true  atridulating  organs. 
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'  Zeitechrirt 

far    wissen. 

In  'Journal  of  Travel,'  A.  Murray, 
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CHAPTER  XI. 
Ikbbctb,  contiimed. — Oedbk  Lepidopteka, 

(BDTTERFLLES   and  MOTIIS.) 

Courtship  of  bntterilies— Battles— Ticking  noise— Colours  common  to 
both  Mies,  or  more  biillmnt  in  the  mnics— £iampl«s — Not  doe  to  the 
direct  action  of  the  conditions  of  life — Coionrs  adapted  for  protection — 
Colonrs  of  moths— Display— Perceptiie  powers  of  the  Lepidoptera — 
Variability — Causes  of  the  difference  in  colonr  between  the  males  and 
females — Mimicry,  female  bottarfiiea  more  brilliantly  colonred  than 
the  males — Bright  colours  of  oaterpiliars — Summary  and  concluding 
remarks  on  the  secondary  sexual  characters  of  insects — Birds  and  insects 

In  this  great  Order  the  most  intereatiiig  points  for  us  are  the 
diflferencea  in  colour  between  the  seses  of  the  same  species,  and 
between  the  distinct  epecies  of  the  same  genus.  Nearly  the 
whole  of  the  following  chapter  wiU  be  devoted  to  this  subject; 
but  I  will  first  make  a  few  remarks  on  one  or  two  other  points. 
Severftl  males  may  often  be  seen  pursuing  and  crowding  round 
the  same  female.  Their  courtship  appears  to  be  a  prolonged 
aSaii,  for  I  have  frequently  watched  one  or  more  males  pirouet- 
ting round  a  female  until  I  was  tired,  without  seeing  the 
end  of  the  courtship.  Mr.  A.  G.  Butler  also  informs  me  that 
he  has  several  times  watched  a  male  courting  a  female  for  a  full 
quarter  of  an  hour;  but  she  pertinaciously  refused  him,  and  at 
last  settled  on  the  ground  and  closed  her  wings,  so  as  to  escape 
from  his  addresses. 

Although  butterflies  are  weak  and  fragile  creatures,  they  are 
pugnacious,  and  an  Emperor  butterfly'  has  been  captured  with 
the  tips  of  its  wings  broken  from  a  conflict  with  another  male. 
Mr.  Collit^wood,  in  speaking  of  the  frequent  battles  between  the 
butterflies  of  Borneo,  says,  "  They  whirl  round  each  other  with 
"  the  greatest  rapidity,  and  appear  to  be  incited  by  the  greatest 
"  ferocity." 

The  Ageronia  feroriia  makes  a  noise  like  that  produced  by  a 
toothed  wheel  passing  under  a  spring  catch,  and  which  can  be 
heard  at  the  distance  of  several  yards :  I  noticed  this  sound  at 
Eio  de  Janeiro,  only  when  two  of  these  butterflies  were  chasing 
each  other  in  an  irregular  course,  so  that  it  is  probably  made 
during  the  courtship  of  the  seses." 

'  Apaiara  Xrit:  '  The  Entomolo-  Naturalist,'  1868,  p.  183. 
gtst's  Weekly  Intelligence,'  18S9,  p.  "  See  my '  Journal  of  Eesearches, 

13S.     For  the  Borusan  Bntterflies,  1845.  p.   33.      Mr.  Doubleday  ha> 

fee  C.  Collicgwoad,  '  Bambles  of  a  detected   ('  Proc  Ent.  Soc'  March 
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Some  moths  also  produce  sounds ;  for  instance,  the  males  of 
Tlieaiphora  foocu.  On  two  occasions  Mr.  P,  Bnohanaa  Wiita' 
beard  a  sbaip  quick  noise  made  bj  the  male  of  HyhpMla 
prasinana,  and  which  he  believes  to  be  produced,  as  in  Cicada, 
hj  an  elastic  membrane,  furnished  with  a.  muscle.  He  quotes, 
also,  Guenee,  that  Setina  prodnces  a  sotmd  like  the  ticking 
of  a  watch,  apparently  by  the  aid  of  "  two  largo  tympanifonn 
"  vesicles,  sitiwited  in  the  pectoral  region ; "  and  these  "  are  much 
"  more  developed  in  the  male  than  in  tie  female."  Hence  tie 
sound-producing  organs  in  tba  Lepidoptera  appear  to  stand  in 
some  relation  with  the  sexual  functions.  I  have  not  alluded 
to  tbe  well-known  noise  made  by  the  Death's  Head  Sphinx,  for 
it  is  generally  heard  soon  after  the  moth  has  emerged  from 

Girard  has  always  obHerved  that  the  musky  odour,  which  is 
emitted  by  two  species  of  Sphinx  moths,  is  peculiar  to  the  males ;' 
and  in  the  higher  classes  we  shall  meet  with  many  instances  of 
tbe  males  alone  beii^  odoriferons. 

Every  one  must  have  admired  the  extreme  beauty  of  many 
butterflies  and  of  some  moths ;  and  it  may  be  asked,  are  their 
colours  and  diversified  patterns  the  result  of  the  direct  action  of 
the  physical  conditions  to  which  these  insects  have  been  exposed, 
without  any  benefit  boiag  thus  derived  ?  Or  have  successive 
variations  been  accumulated  and  determined  as  a  protection, 
or  for  soma  unknown  purpose,  or  that  ono  sex  may  be  at- 
tractive to  the  other  ?  And,  again,  what  is  the  meaning  of  the 
colours  being  widely  different  in  the  males  and  females  of 
certain  species,  and  alike  in  the  two  sexes  of  other  species  of  the 
same  gennB?  Before  attempting  to  answer  these  questions  a 
body  of  facts  must  be  given. 

With  our  beautiful  EngUsh  butterflies,  the  admiral,  peacock, 
and  painted  lady  (Vanessfe),  as  well  as  many  others,  the  sesea 
are  alike.  This  is  also  the  esse  with  the  magnificent  Heliconidce, 
and  most  of  the  Danaidx  in  the  tropics.  But  in  certain  other 
tropical  grov.ps,  and  in  some  of  our  English  butterflies,  as  the 
purple  emperor,  orange-tip,  &c  (Apatura  Iris  and  JnthochaTtn 
cariiamines),  the  sexes  differ  either  greatly  or  slightly  in  colour. 
No  language  suffices  to  describe  the  splendour  of  the  males  of 


S,  p.  123)  »  peculiar  mem- 
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Rorae  tropical  species.  Even  within  the  same  genus  we  often 
find  speciea  presenting  estraordinary  differences  between  the 
sexes,  wliilst  others  have  their  eeses  closely  ali^a  Tbus  in  the 
South  Americoa  genus  Epicalia,  Mr.  Bates,  to  whom  I  am 
indebted  for  most  of  the  followii^  facts,  and  for  looking  over 
this  whole  discussion,  informs  me  that  he  knows  twelve  species, 
the  two  sexes  of  which  haunt  the  same  stations  (and  this  ia  not 
always  the  case  with  butterflies),  and  which,  therefore,  cannot 
have  been  differently  affected  by  esternal  conditions."  In  nine  of 
these  twelve  species  the  males  rank  amongst  the  most  brilliant  of 
all  butterflies,  and  differ  so  greatly  from  the  comparatively  plain 
females  that  they  were  formerly  placed  in  distinct  genera.  The 
females  of  these  nine  species  resemble  each  other  in  their  general 
type  of  coloration;  and  they  likewise  resemble  both  seses  of 
the  species  in  several  allied  genera,  found  in  various  parts  of 
the  world.  Hence  we  may  infer  that  these  nine  species,  and 
probably  all  the  others  of  the  genus,  are  descended  from  an 
ancestral  form  which  was  coloured  in  nearly  the  same  manner. 
In  the  tenth  species  the  female  still  retains  the  same  general 
colouring,  but  the  male  resembles  her,  so  that  he  is  coloured  in 
a  much  less  gaudy  and  contrasted  manner  than  the  males  of  the 
previous  species.  In  the  eleventh  and  twelfth  species,  tho 
females  depart  from  the  usual  type,  for  they  are  gaily  decorated 
almost  like  the  males,  but  in  a  somewhat  less  degree.  Hence  in 
these  two  latter  species  the  bright  colours  of  the  males  seem  to 
have  been  transferred  to  the  females;  whilst  in  the  tenth 
q>ecies  the  male  has  either  retained  or  recovered  the  plain 
colours  of  the  female,  as  well  as  of  the  parent-form  of  the  genus. 
The  sexes  in  these  three  cases  have  thus  been  rendered  nearly 
Alike,  though  in  an  opposite  manner.  In  the  allied  genus  Eub^is, 
both  sexes  of  some  of  the  species  are  plain-coloured  and  nearly 
alike;  whilst  with  the  greater  number  the  males  are  decorated 
with  beautiful  metalhc  tints  in  a  diversified  manner,  and  differ 
much  from  their  females.  The  females  throughaut  the  genus 
retain  the  same  general  style  of  colouring,  so  that  they  resemble 
one  another  much  more  closely  than  they  resemble  their  own 
males. 

In  the  genus  Papilio,  all  the  species  of  the  .tineas  group 
are  remarkable  for  their  conspicuous  and  stroi^y  contrasted 
colours,  and  they  illustrate  the  frequent  tendency  to  gradation 
in  the  amount  of  difference  between  the  sexes.  In  a  few  species, 
for  instance  in  F.  ascamus,  the  males  and  ibmalos  are  alike;  in 


■  See  also  Mr.  BaUs's  paper  m  the  same  subject,  ia  regsiil  *o 
■Proe.  Eat.  Soc.  of  PhitadelphiB,'  Diadema,  ia  '  Transact.  Eatomolug. 
Igiio,  p.  206.    Also  Mr,  Wallace  on     Sec.  of  Loudon,'  iee8,  p.  SJ8. 
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others  the  molefl  are  either  a  little  brighter,  or  Tery  much  mors 
Buperi)  than  the  females.  The  genus  Junonia,  allied  to  our 
Vacesete,  offers  a  nearly  parallel  coee,  for  although  the  sexes  uf 
most  of  the  species  lesemble  each  other,  and  are  destitut«i  of 
rich  colours,  yet  in  certain  species,  a^  in  J.  anwue,  the  male  is 
rather  more  bright-coloured  than  the  female,  and  in  a  few  (for 
instance  J.  aiidremiaja)  the  male  is  so  different  from  the  female 
that  he  might  be  mistaken  for  an  entirely  distinct  species. 

Another  striking  case  was  pointed  out  to  me  in  the  Briiiah 
Museum  by  Mr.  A.  Butler,  namely,  one  of  the  tropica,l  American 
TheclEe,  in  which  both  sesea  are  nearly  aiito  and  wonderfnCy 
splendid ;  in  another  species  the  mfile  is  coloured  in  a  similarly 
gorgeous  manner,  whilst  the  whole  upper  surface  of  the 
female  is  of  a  dull  uniform  brown.  Our  common  little  English 
blue  butterflies  of  the  genua  Lyciena,  illustrate  the  various  dif- 
ferences in  colour  between  the  seses,  almost  as  well,  though  not 
in  so  striking  a  manner,  as  the  aboTe  exotic  genera.  In  Lycama 
agestis  both  sexes  have  wings  of  a  brown  colour,  bordered  with 
small  ocellat«d  orango  spots,  and  are  thus  alike.  In  i.  fegon 
the  wings  of  the  male  are  of  a  fine  blue,  bordered  with  black 
whilst  those  of  the  female  are  brown,  with  a  similar  border, 
closely  resembling  the  wings  of  i,  agesiis.  Lastly,in  L.  arioa  both 
seses  are  of  a  blue  colour  and  are  very  hfce,  though  ia  the  femaio 
the  edges  of  the  wings  are  rather  duskier,  with  the  black  spofa 
plainer ;  and  in  a  bright  blue  Indian  speciefi  both  seses  are  still 
more  alike. 

I  have  given  the  foregoing  details  in  order  to  show,  in  the  first 
place,  that  when  the  sexes  of  butterflies  diSer,  the  male  as  a 
general  rule  is  the  more  beautiful,  and  departs  more  from  the 
usual  type  of  colouring  of  the  group  to  which  the  species 
belongs.  Hence  is  most  groups  the  females  of  the  several 
species  resemble  each  other  much  more  closely  than  do  the 
males.  In  some  cases,  however,  to  which  I  shall  herealter 
allude,  the  females  are  coloured  more  splendidly  than  the 
males.  In  the  second  place,  thes«  details  have  been  given  to 
bring  clearly  before  the  mind  that  within  the  same  genus,  the 
two  sexes  frequently  present  every  gradation  ftom  no  difference 
in  colour,  to  so  great  a  difference  that  it  was  long  before  the  two 
wore  placed  by  entomologists  in  the  same  genus.  In  the  third 
place,  we  have  seen  that  when  the  seses  nearly  resemble  each 
other,  this  appears  due  either  to  the  male  having  trausterred 
his  colours  to  the  female,  or  to  the  male  having  retained,  or 
perhaps  recovered,  the  primordial  colours  of  the  group.  It  also 
deserves  notice  that  in  those  groups  in  which  tho  sexes  differ, 
the  females  usually  somewhat  resemble  the  males,  so  that  when 
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the  males  are  beauidfnl  to  an  extraordinary  degree,  the  females 
almost  mvariably  exhibit  some  degree  of  beauty.  Prom  tlie 
many  cases  of  gradation  in  the  amount  of  difference  between 
the  Bexes,  and  from  the  preTalence  of  the  same  general  type  ct 
coloration  throughout  the  whole  of  the  same  group,  wo  may  con- 
clude that  the  causes  have  generally  been  the  aame  which  have 
determined,  the  brilliant  colouring  of  the  males  alone  of  some 
epecies,  and  of  both  sexes  of  other  species. 

As  so  many  gorgeous  butterflies  inhabit  the  tropica,  it  has 
often  been  supposed  that  they  owe  their  colours  to  the  great 
heat  and  moisture  of  these  zones ;  bat  Mr.  Bates'  has  shewn  by 
the  comparison  of  various  closely-allied  groups  of  insects  from 
the  temperate  and  tropical  regions,  that  this  view  cannot  be 
maintained ;  and  the  evidence  becomes  conclusive  when  bril- 
Uantly-ooloured  males  and  plain-coloured  females  of  the  same 
species  inhabit  the  same  district,  feed  on  the  same  food,  and 
follow  exactly  the  same  habits  of  life.  Even  when  the  sexes 
resemble  each  other,  we  can  hardly  believe  that  their  brilhant 
and  beautifully-arranged  colours  aro  the  purposeless  result  of 
the  nature  of  the  tissues  and  of  the  action  of  the  surrounding 
conditions. 

With  animals  of  all  kinds,  whenever  colour  has  been  modified 
for  some  special  purpose,  this  has  been,  as  far  as  we  can  judge, 
either  for  direct  or  indirect  protection,  or  as  an  attraction  between 
the  sexes.  With  many  species  of  butterflies  the  upper  surfaces 
of  the  wings  are  obscure;  and  this  in  all  probability  leads 
to  their  escaping  observation  and  danger.  But  butterflies 
would  be  particularly  liable  to  be  attacked  by  their  enemies 
when  at  rest ;  and  most  kinds  whilst  resting  raise  their  wings 
vertically  over  their  backs,  so  that  the  lower  surface  alone  is 
exposed  to  view.  Hence  it  is  this  side  which  is  often  ooloured 
so  as  to  imitate  the  objects  on  which  these  insects  commonly 
rest.  Dr.  Eiissler,  I  believe,  first  noticed  the  similarity  of  the 
closed  wings  of  certain  Vanessie  and  other  butterflies  to  the 
bark  of  trees.  Many  analogous  and  striking  fa^its  could  !» 
given.  The  most  interesting  one  is  that  recorded  by  Mr. 
Wallace '  of  a  common  Indian  and  Stunatran  butterfly  (Kalliioa), 
which  disappears  like  magic  when  it  settles  on  a  bush ;  for  it 
hides  its  head  and  antennie  between  its  closed  wings,  which, 
in  form,  colour  and  veining,  cannot  be  distingnished  &om  a 
withered  leaf  with  its  footstalk.    In  some  other  cases  the  lower 

•  'The  Naturalist  oa  the  Ama-  1867,   p.    19.      A    woodcut   of  th« 

ions,"  ToL  i.  1863,  p.  19.  Kallima  b  given  by  Mr.  Wollaw  ib 

'  Sw   the  intraestlng  article   in  '  Hardwicke's  Sdenee  Qoseip,'  Seri, 

lfa«    '  Westminilar    Review,'    July  1SB7,  p.  198. 
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Burfiices  of  the  wings  are  brillianUy  coloured,  and  jet  are 
protective ;  thus  in  Theda  rubi  the  wings  when  closed  are  of  an 
emerald  green,  and  resemble  the  young  leaves  of  the  bramble, 
on  which  in  spring  this  butterfly  may  often  be  seen  seated.  It  is 
also  remarkable  that  in  very  many  species  in  which  the  sexes 
differ  greatly  in  coiom  on  their  upper  surfiice,  the  lower  surface 
is  closely  similar  or  identical  in  both  eeses,  and  serves  as  a 
protection." 

Although  the  obscure  tints  both  of  the  upper  and  under 
sides  of  many  butterflies  no  doubt  serve  to  conceal  them,  yet  we 
cannot  extend  this  view  to  the  brilliant  and  conspicuous  colours 
on  the  upper  surface  of  such  species  as  our  admiral  and  peacock 
Vaneasie,  oar  white  cabbage-butterflies  (Pieris),  or  the  great 
swallow-tail  Papilio  which  haunts  the  open  fens — for  these 
butterflies  are  thus  rendered  visible  to  every  bring  creature. 
In  these  species  both  seses  are  alite ;  but  in  the  common  brim- 
Btone  batterfiy  ^(ionepteri/a:  rhamni),  the  male  is  of  an  intense 
yellow,  whilst  the  female  is  much  paler;  and  in  the  orange- 
tip  {Anthwharia  cardamines)  the  males  alone  have  their  wings 
tipped  with  bright  orai^.  Both  the  males  and  females  in 
these  eases  are  conspicuous,  and  it  is  not  credible  that  their 
difiereuco  in  colour  should  stand  in  any  relation  to  ordinary 
protection.  Prof.  "Weismami  remarks,'  that  the  female  of  one  of 
the  Lycffinte  erpands  her  brown  wings  when  she  settles  on 
the  ground,  and  is  then  almost  invisible ;  the  male,  on  the  other 
hand,  as  if  aware  of  the  danger  incurred  from  the  bright  blue  o( 
the  upper  surface  of  his  wings,  rests  with  them  closed ;  and  this 
shews  that  the  blue  colour  cannot  be  in  any  way  protectiTC 
Neverthelese,  it  is  probable  that  conspicuous  colours  are  in- 
directly beneficial  to  many  species,  as  a  warning  that  they  are 
unpalatable.  For  in  certain  other  cases,  beanty  has  been  gained 
throagh  the  imitation  of  other  beautiful  species,  which  inhabit 
the  same  district  and  enjoy  an  immunity  from  attack  by  being 
in  some  way  offensive  to  their  enemies;  but  then  we  have  to 
account  for  the  beauty  of  the  imitated  species. 

As  Mr.  Walsh  has  remaitod  to  me,  the  females  of  our  orange- 
tip  butterfly,  above  referred  to,  and  of  an  American  species 
(AnCi.  genutiu)  probably  shew  us  the  primordial  colours  of  the 
parent-species  of  the  genns;  for  both  seses  of  four  or  five 
widely-distributed  species  are  coloured  in  nearly  the  same 
manner.  As  in  several  previous  eases,  we  may  here  infer  that 
it  is  the  males  of  Anth.  cardamines  and  genuiia  which  have 
departed  from  the  usual  type  of  the  genus.    In  the  Anth.  iara 

•  Mr.    G.    Eraser,    In    '  Katutf,'  •  '  EinflusB  der  Isollrqng  anf  dk 

Apnl  1871,  p.  489.  Attbildung,'  1873,  p.  58. 
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from  Califomia,  the  orange-tips  to  the  wings  have  been  partially 
developed  in  the  female ;  bat  the;  aie  paler  than  in  the  male,  and 
tlightly  different  in  some  other  respects.  In  an  allied  Indian 
form,  the  Iphiag  glaucippe,  the  orange-tips  are  fully  developed  id 
both  sexes.  In  this  Iphias.aa  pointed  out  to  me  by  Mr.  A.  Butler, 
the  under  surface  of  the  winga  marTeilonsly  resembles  a  pale- 
coloured  leaf;  and  in  our  English  orange-tip,  the  under  surface 
resembles  the  flower-head  of  the  wild  parsley,  on  whioh  the 
butterfly  often  rests  at  mght.""  The  same  reason  which  compels 
us  to  believe  that  the  lower  surfaces  ha-re  here  been  coloured  for 
the  sake  of  protection,  leads  us  to  deny  that  the  wings  have 
been  tipped  with  bright  orange  for  the  same  purpose,  especially 
when  this  charaeter  is  confined  to  the  males. 

Most  Moths  rest  motionless  during  the  whole  or  greater  part 
of  the  day  with  their  wings  depressed;  and  the  whole  upper 
surface  is  often  shaded  and  coloured  in  an  admirable  manner,  as 
Mr.  Wallace  has  remarked,  for  escaping  detection.  The  front- 
wings  of  the  Bombycid»  and  Noctuidie,"  when  at  re^,  generally 
overlap  and  conceal  the  hind-wings ;  so  that  the  latter  might  be 
brightly  coloured  without  much  risk;  and  they  are  In  fact 
often  thus  coloured.  During  llight,  moths  would  often  be  able 
to  escape  from  their  enemies ;  nevertheless,  as  the  hind-wings 
are  then  fully  exposed  to  view,  their  bright  coIoutb  muse 
generally  have  been  acc[uired  at  some  little  risk.  Bat  the 
following  feet  shews  how  cautious  we  ought  to  be  in  drawing 
conclusions  on  this  head.  The  common  Yeliow  Under-wings 
(jCriphaca)  often  fly  about  during  the  day  or  early  evening,  and 
are  then  conspicuous  from  the  colour  of  their  hind-wings.  It 
would  naturally  be  thought  that  this  would  be  a  source  of 
danger ;  but  Mr.  J.  Jenner  Weir  believes  that  it  actually  serves 
them  as  a  means  of  escape,  tor  birds  strike  at  these  brightly 
coloured  and  fr^le  surfaces,  instead  of  at  the  body.  For  in- 
Btanoe,  Mr.  "Weir  turned  into  his  aviary  a  vigorous  specimen  of 
Triphtena  pronaba,  which  was  instantly  pursued  by  a  robin; 
but  the  bird's  attention  being  caught  by  the  coloured  wii^,  the 
moth  wsjB  not  captured  until  after  about  fifty  attempts,  and 
small  portions  of  the  wings  were  repeatedly  broken  oflf.  He  tried 
the  same  experiment,  in  the  open  air,  with  a  swallow  and  T. 
fimbria;  but  the  large  size  of  this  moth  probably  interfered 
with  its  capture."    We  are  thus  reminded  of  a  statement  made 

">  See  the  interesting  obserTations  Science  Gossi)!,'  Sept.  1S6T,  p.  193. 
by  Mr.  T.  W.  Wood, '  The  Student,'  "  Sea  also,  on  thb  subject,  Mr. 

Sept.  18BS,  p.  81.  Weir's  paper  in 'Transnct.Enl.  Soc. 

"  Mt.  WallMS  in  '  Hardwiclia's  1869.  p.  23, 
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by  Mr.  Wallace,"  tjamelj,  that  in  the  Brazilian  forosts  and 
Malayan  iRlands,  manj  common  and  highly-decorated  butterflies 
are  weak  flyers,  though  furnished  with  a  broad  expanse  of  wing ; 
and  they  "  are  often  captnred  with  pierced  and  broken  wings, 
''as  if  they  had  been  seized  by  birds,  from  which  they  had 
"  escaped :  if  the  wings  had  been  mnch  emaHer  in  proportion 
"  to  the  bodj,  it  seems  probable  that  the  insect  would  more 
"  frequently  have  been  struck  or  pierced  in  B  vital  part,  and 
"  thus  the  increased  expanse  of  the  wings  may  have  been  in- 
"  directly  beneficial." 

Display. — The  bright  colonis  of  many  butterflies  and  of  some 
moths  are  siiecially  arrai^d  for  display,  so  that  they  may  be 
readily  seen.  During  the  night  colours  are  not  visible,  and 
there  can  be  no  doubt  that  the  nocturnal  moths,  taken  as  a 
body,  are  much  less  ^Wy  decorated  than  butterflies,  all  of 
which  are  diurnal  in  their  habits.  But  the  moths  of  certain 
families,  such  as  the  Zygieuidie,  several  Sphingidce,  Uramidee. 
some  AratiidiB  and  Satuiniidje,  fly  about  during  the  day  or 
early  evenir^,  and  many  of  these  are  extremely  beautiful,  being 
far  brighter  coloured  than  the  strictly  nocturnal  kinds.  A 
few  eiceptional  cases,  Lowever,  of  brightKioIoQied  nocturnal 
species  have  been  recorded.'* 

There  is  evidence  of  another  kind  in  regard  to  display. 
Butterflies,  as  before  remarked,  elevate  their  wings  when  at 
rest,  but  whilst  basking  in  the  sunshine  often  alternately  raise 
and  depress  them,  thus  exposing  both  surfaces  to  full  view;  and 
although  the  lower  surface  is  often  colom^ed  in  an  obscure 
manner  as  a  protection,  jet  in  many  species  it  is  as  highly 
decorated  as  the  upper  surface,  and  sometimes  in  a  very 
ditTeront  manner.  In  some  tropical  species  the  lower  surface  is 
even  more  brilliantly  coloured  than  the  upper.'*  In  tre  Eng- 
lish fritiUflrieB  (^Argynnis)  the  lower  surface  »lone  is  orna- 
mented with  shining  silver.  Nevertheless,  as  a  general  rule, 
the  upper  surface,  which  is  probably  more  fully  exposed,  is 
coloured  more  brightly  and  diversely  than  the  lower.  Hence 
the  lower  surface  generally  affords  to  entomologists  the  more 

'■  'Westminster  Review,'  July  Insectsof NewEnglBiid,'lS42,p.315. 
1^67,  p.  16.  "  Such  differences   betwveu   ths 

"  For    inataoce,    Lithosia;    bnt  upper  and   lower   snrfaces   of    the 

Prof.  Westwood  ('  Modern  Class,  of  wings  of  several  Bpecios  of  Papilio, 

Insects,'  vol.  11.  p.  390)  seems  Ear-  coay  bs  seen  in  the  beautiful  pUte* 

pris«d  at  this  case.    On  the  relative  to  Mr.  Wallace's   '  Memoir  on  the 

colours   of   diurnal   and   Docturnal  Pspilionidx  of  the  Ualavan  Region,' 

Lepidoptera,  see  ibid.  pp.  333   and  in  'Transact.  Linn.  Soc.'  toI.  iiv. 

S92 ;  alio  Harris,  -Treatise  on  the  part  i.  1865. 
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useful  cliaractor  for  detectii^  tiie  affinities  cf  the  Taiious 
Bpecies.  Fritz  MiiJJer  infonns  me  that  three  species  of  Caetnia 
are  fbtind  near  his  house  ia  S,  Brazil :  of  two  of  them  the  Iiind- 
wings  are  obscuie,  and  are  always  covered  hy  the  ■frontrwings 
when  these  hutterffieB  are  at  rest ;  but  the  third  spedee  tma 
black  hiad-wingB,  beautifully  spotted  with  red  and  white,  and 
these  are  fully  expanded  and  displayed  whenever  the  butterfly 
Tests.    Other  such  cases  could  be  added. 

If  we  now  turn  to  the  enormous  group  of  moths,  which,  as 
I  hear  from  Mr,  Stainton,  do  not  habitually  expose  the  under 
surface  of  their  wings  to  full  ■view,  we  find  this  side  very  rarely 
coloured  with  a  brightness  greater  than,  or  even  equal  to,  that 
of  the  upper  side.  Some  exceptions  to  the  rule,  either  real  or 
apparent,  must  be  noticed,  as  the  case  of  Hypopyra,"  Mr. 
Trimen  informs  me  that  in  Guenee's  great  work,  three  moths 
are  figured,  in  which  the  under  surface  ia  much  the  more 
brilliant.  For  instance,  in  the  Australian  Gastrophora  the 
upper  surface  of  the  fore-wing  is  pale  greyish-ochieous,  while 
the  lower  svirface  is  magnificently  ornamented  by  an  ocellus  of 
cobalt-blue,  placed  in  the  midst  of  a  black  mark,  surrounded 
by  orange-yeUow,  and  this  by  bluish-white.  But  the  habits  of 
these  three  moths  are  unsown ;  so  that  no  explanation  can  be 
given  of  their  unusual  style  of  colouring.  Mr.  Trimen  also 
informs  me  that  the  lower  surfece  of  the  wings  in  certain  other 
Geometrte"  and  quadrifid  Nocture  are  either  more  variegated 
or  more  br^htly-coloured  than  the  tipper  surface;  but  some  of 
these  species  have  the  habit  of  "  holding  their  wings  quite  erect 
"  over  their  backs,  retaining  them  in  this  position  for  3  con- 
"  siderable  time,"  and  thus  exposing  the  under  surface  to  view. 
Other  species,  when  settled  on  the  ground  or  herbage,  cow  and 
then  suddenly  and  slightly  lift  up  their  wings.  Hence  the  lower 
surface  of  the  wings  being  brighter  than  the  upper  surface 
in  certain  moths  is  not  so  anomalous  as  it  at  first  appears. 
The  Saturniidie  include  some  of  the  most  beautiful  of  all 
moths,  their  wings  being  decorated,  as  in  our  British  Emperor 
moth,  with  fine  ocelli;  and  Mr.  T.  W.  Wood"  observes  that 
they  resemble  butterflies  in  some  of  their  movements;  "fc* 
"  instance,  in  the  gentle  waving  up  and  down  of  the  wings  as  il 
"  for  display,  which  is  more  chwacteristio  of  diurnal  than  of 
"  nocturnal  Lepidoptera." 

"  See  Mr.  WormaM  on  this  tha  Geometre)  in  'Traniaet.  Eut. 
awth :  '  Ptoc.  Ent.  Soc'  March  2nd,      Soc'  new  seiiea,  to),  v.  pi.  it.  auij 
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It  is  a  singular  feet  that  do  Britisli  moths  which  are  bril- 
liantly coloured,  and,  as  &r  as  I  can  discover,  hardly  any  foreign 
Bpeciea,  differ  much  in  colour  according  to  sex ;  though  this  ia 
tie  case  with  many  briUiaat  butterflies.  The  male,  however,  oi 
one  American  moth,  the  Saiwntia,  Jo,  is  described  as  having  its 
fore-wings  deep  yellow,  curiously  marked  with  purplish-red 
spots ;  whilst  the  wings  of  the  female  are  purple-brown,  marked 
with  grey  lines."  The  British  moths  which  differ  sexualij  in 
colour  are  all  brown,  or  of  various  dull  yellow  tints,  or  nearly 
white.  In  several  species  the  males  are  much  darker  than  the 
females,'"  and  these  belong  to  groups  which  generally  fly  about 
during  Uie  afteraoon.  On  the  other  hand,  in  many  genera,  as 
Mr.  Stainton  informs  me,  the  males  have  the  hind-wings  whiter 
than  those  of  the  female — of  which  fact  AgroHs  exclamationis 
offers  a  good  instance.  In  the  Ghost  Moth  (NepkUus  hamuli) 
the  difference  is  more  strongly  marked ;  the  males  being  white, 
and  the  females  yellow  with  darker  markiiigs.''  It  is  probable 
that  in  these  cases  tie  males  are  thus  rendered  more  conspicuous, 
and  more  easily  seen  by  the  females  whilst  flying  about  in 
the  dusk. 

From  the  several  forgoing  facte  it  is  impossible  to  admit 
that  the  briUiant  colours  of  butterflies,  and  of  some  few  moths, 
h&ve  commonly  been  acquired  for  the  sake  of  protection.  We 
have  seen  that  their  colours  and  eiogant  patterns  are  arranged 
and  exhibited  aa  if  for  display.  Hence  I  am  led  to  believe  that 
the  females  prefer  or  are  most  excited  by  the  more  brilUant 

which  were   fond   of  eating   othei 
moths  ;   so  that  if  the  Cjcnia  wits 

.  that  the  mal«s  are  for  the  Spilosoma,  it  would  eacapa 
the  females  in  the  being  devoured,  ami  iia  whilB  de- 
_«  qaercas,  Odanestis  poia-  ceptive  colour  would  thus  be  highly 
^^' ^,  Hypogymnn  dispar,  Basyc/ara  tenelidal. 
pudibanda,  and  Cycnia  mendiaa.  In  "  It  is  remnrkable,  that  in  the 
thie  latter  species  the  difference  in  Shetland  islands  the  male  of  this 
colour  between  the  two  seies  is  moth,  instead  of  differing  widely 
strongly  marked ;  and  Mr.  Wallace  fi-om  the  female,  frequently  re- 
informs  me  that  we  here  have,  aa  sembles  her  closely  in  colour  (sea 
he  believes, an  instance  of  protective  Mr.  MacLaehlan,  'Transact.  Bnt. 
mimicry  confined  to  one  sei,  as  Sot'  vol.  ii.  IBtiS,  p.  459),  Mr. 
will  hereafter  be  more  fiilly  ex-  G.  Fraser  sn^esls  (' Nature,'  Ariil 
plained.  The  white  female  of  the  1871,  p.  489)  that  at  the  season  uf 
Cycnia  resembles  the  very  common  the  year  when  the  ghost-moth  np- 
Spilotama  mentJirasti,  hath  seies  of  pears  in  these  northern  islands,  th* 
which  are  whiu ;  and  Mr.  Staintcn  whiteness  of  the  males  wanld  nob 
Dhserred  that  this  latter  moth  was  be  needed  to  reudei  mem  visible  ta 
rejected  with  utter  disgust  by  a  the  females  in  the  twi'ight  night, 
whole    brond    of    young    turkeys. 
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males ;  for  <nt  any  other  sapposition  the  males  would,  as  fiii  as 
we  can  see,  be  ornamented  to  no  purpose.  "We  know  that  ants 
and  cerfaiia  Lamellicom  baetlea  are  capable  of  feeling  an  attach- 
ment for  each  other,  and  that  ants  rec<^niao  their  fellows  after 
an  interral  of  several  montlis.  Hence  there  is  no  abstract 
improbability  in  the  Lepidoptera,  which  probably  stand  nearly 
or  c[nito  as  high  in  the  scale  as  these  insects,  having  sufficient 
mental  capacity  to  admire  bright  colours.  They  certainly 
discover  flowers  by  colour.  The  Hamming-bird  Sphinx  may 
often  be  seen  to  swoop  down  from  a  distance  on  a  bunch  of 
flowers  in  the  midst  of  green  foliage;  and  I  hare  been  assured 
by  two  persona  abroad,  that  these  moths  repeatedly  visit  flowers 
painted  on  the  walls  of  a  room,  and  vainly  endeavour  to  insert 
their  proboscis  into  them.  Fritz  Miiller  informs  me  that  several 
kinds  of  butterflies  in  S.  Brazil  shew  an  unmistakable  prefer- 
ence for  certain  colours  over  others:  he  observed  that  they 
very  often  visited  the  brilliant  red  flowers  of  five  or  six  genera  of 
plants,  but  never  the  white  or  yellow  flowering  species  of  the 
same  and  other  genera,  growing  in  the  same  garden;  and  i. 
have  received  other  accounts  to  the  same  effect.  As  I  hear 
from  Mr.  Doubleday,  the  common  white  bntterfly  often  flies 
down  to  a  bit  of  paper  on  the  ground,  no  doubt  mistaking  it 
for  one  of  its  own  species.  Mr.  Collingwood"  in  speaking  of 
the  diifioulty  in  collecting  certain  butterflies  in  the  Malay 
Archipelago,  states  that  "  a  dead  specimen  pinned  upon  » 
"  conspicuous  twig  will  oft«n  arrest  an  insoet  of  the  same  species 
"  in  its  headloi^  flight,  and  bring  it  down  within  easy  reach  of 
"  the  net,  especially  if  it  be  of  the  opposite  sex." 

The  courtship  of  butterflies  is,  as  before  remarked,  a  prolonged 
affair.  The  males  sometunes  fight  together  in  rivalry;  and 
many  may  be  seen  pursuing  or  crowding  round  the  same 
female.  Unless,  then,  the  females  prefer  one  male  to  another, 
the  pairing  must  be  left  to  mere  chance,  and  this  does  not 
appear  probable.  If,  on  the  other  hand,  the  females  habitually, 
or  even  occasionally,  prefer  the  more  beautiful  males,  the  colours 
of  the  latter  will  have  been  rendered  brighter  by  degrees,  and 
will  have  beentransmitffid  to  both  sexes  or  to  one  sex,  according 
to  the  law  of  inheritance  which  has  prevailed.  The  process  of 
sexual  selection  will  have  been  much  fitcilitated,  if  the  conclusion 
can  be  trusted,  arrived  at  irom  various  kinds  of  evidence  in  the 
supplement  to  the  ninth  chapter;  namely,  thai  the  males  of 
many  Lepidoptera,  at  least  in  the  imago  state,  greatly  exceed 
ttie  females  in  number. 

Some  facts,  however,  are  opposed  to  the  belief  that  female 

''  '  Rambles  of  a  Nainralist  ia  the  Chinsae  Seas,'  1868,  p.  182. 
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butterflies  prefer  tto  more  beautiful  males;  thus,  as  I  have 
been  assured  by  sDTeral  collectors,  fresh  females  may  frequently 
be  Been  paired  with  battered,  faded,  or  dingy  males ;  but  this  is 
a  ciTGumstance  ivhioli  could  hardly  fail  often  to  follow  from  tho 
males  emerging  from  their  cocoons  earlier  than  the  females. 
With  moths  of  the  family  of  the  Bomhycidse,  the  sexes  pair 
immediately  after  assTiming  the  imago  state;  for  they  cannot 
feed,  owing  io  the  rudimentary  condition  of  their  mouths.  The 
females,  as  several  entomologists  have  remarked  to  me,  lie  in  an 
almost  torpid  state,  and  appear  not  to  evince  the  least  choice  in 
regard  to  their  partners.  This  is  the  case  with  the  common 
silk-moth  (B.  mori),  as  I  iave  been  told  by  some  continental 
and  English  breeders.  Dr.  Wallace,  who  has  had  great 
esperience  in  breeding  BimAyx  cyniMa,  is  convinced  that  the 
females  evince  no  choice  or  preference.  He  has  kept  above 
300  of  these  moths  together,  and  has  often  found  the 
most  vigorous  females  mated  with  stunted  males.  The  reverse 
appears  to  occur  seldom ;  for,  as  he  believes,  the  more  vigorous 
males  pass  over  the  weakly  females,  and  are  attracted  l^  those 
endowed  with  roost  vitality.  Nevertheless,  the  Bombycidaa, 
thoi^h  obscurely-coloured,  are  often  beautiful  to  our  eyes  from 
their  elegant  and  mottled  shades. 

I  have  as  yet  only  referred  to  the  species  in  which  tho  males 
are  brighter  colonied  thaJi  the  females,  and  I  have  attributed 
theii  beauty  to  the  feroales  for  many  generations  having  chosen 
and  paired  with  the  more  attractive  males.  But  converse 
cases  occur,  though  rarely,  in  which  the  females  are  more 
brilliant  than  the  males ;  and  here,  as  I  beUeve,  the  males  have 
selected  the  more  beautifiil  females,  and  have  thus  slowly  added 
to  their  beauty.  Wo  do  not  know  why  in  various  cksses  of 
animals  the  males  of  some  few  species  have  selected  the  mora 
beautiful  females  instead  of  having  gladly  accepted  any  female, 
as  seems  to  be  the  general  mle  in  the  animal  kingdom ;  but  it, 
contrary  to  what  generally  occurs  with  the  Iiepidoptera,  the 
females  were  much  more  numerous  than  the  males,  the  latter 
would  be  likely  to  pick  out  the  more  beautiful  females.  Mr. 
Butler  shewed  rao  several  species  of  CaUidryas  in  the  British 
Museum,  in  some  of  which  the  females  equalled,  and  in  others 
greatly  surpassed  tho  males  in  beauty;  for  tho  females  alone 
have  the  borders  of  their  wings  suffused  with  crimson  and 
orange,  and  spotted  with  black.  The  plainer  males  of  these 
species  closely  rtsemble  each  other,  showing  that  here  the 
females  have  been  modiSed ;  whereas  in  those  cases,  where  the 
males  are  the  more  ornate,  it  is  these  which  have  been  modified, 
the  females  remaining  closely  alike. 
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In  England  we  ha^e  some  analogotis  cases,  tbongb  not  eo 
marked.  The  fenialea  alone  of  two  species  of  Thecla  have  a 
bright-purple  or  orange  patch  on  their  fore-wings.  la  Hip- 
parchia  the  seaes  do  not  difer  much;  but  it  is  the  female  oi 
H.  janvra  which  has  a  conspicuous  light-hrowu  paich  on  her 
■wings ;  and  the  females  of  some  of  the  other  species  are  brighter 
coloured  than  their  males.  Again,  the  females  of  Coluti  edma 
and  hyale  have  "  orange  or  jcllow  spots  on  the  blacfe  marginal 
"  border,  represented  in  the  males  only  by  tliin  streaks;"  and 
in  Pieris  it  is  the  females  which  "are  oroamented  with  black 
"  spots  on  the  fore-wings,  and  these  are  only  partially  present 
"  in  the  males."  Now  the  males  of  many  butterflies  ajre  known 
to  support  the  females  during  their  marriage  Sight;  but  in  the 
species  just  named  it  is  the  females  which  support  the  maJes ; 
so  that  the  part  which  the  two  seies  play  is  reversed,  as  is  their 
relative  beauty.  Throughout  the  animal  kingdom  the  males 
commonly  take  the  more  active  share  in  wooing,  and  their 
beauty  seems  to  have  been  increased  by  the  females  having 
accepted  the  more  attractive  individuals ;  but  with  these  but- 
terflies, the  females  take  the  more  active  part  in  the  final  mar- 
riage ceremony,  so  that  we  may  suppose  that  they  Ukewise  do 
BO  in  the  wooing;  and  in  this  case  we  can  nnderstand  how  it  is 
that  they  have  been  rendered  the  more  beautiful.  Mr.  Meldola, 
from  whom  the  foregoing  statements  hove  been  taken,  sajs  in 
conclusion ;  "  Though  I  am  not  convinced  of  the  action  of 
"  sexual  selection  in  producing  the  colours  of  insects,  it  cannot 
"  l»e  denied  that  these  fhots  are  strildi^ly  corroborative  of 
"  Mr.  Darndn's  views."™ 

As  sexual  selection  primarily  depends  on  variability,  a  few 
words  must  be  added  on  this  subject.  In  respect  to  colour 
there  is  no  difB.cuIiy,  for  aay  number  of  highly  variable  Lepi- 
doptera  could  be  named.  One  good  instance  will  sufBce.  Mr. 
Bates  shewed  me  a  whole  series  of  specimens  of  Fapitia  aesostria 
an  i  P.  childrenas ;  in  the  latter  the  males  varied  much  in  the 
extent  of  the  beautifully  enamelled  green  patch  on  the  fore- 
wings,  end  in  the  size  of  tlie  white  mark,  and  of  the  splendid 
crimson  stripe  on  the  hind- wings;  so  that  there  was  a  great 
contrast  amongst  the  males  between  the  most  and  the  least 
gaudy.  The  male  of  Papilio  msostrit  is  much  less  beautiful 
than  of  P,  cltildreiKE ;  and  it  likewise  varies  a  little  in  the  size  of 

»  'Nntnre,' April  37th,  1871,  p.  whilst    pairing.     See  alao  Mr.    G. 

SOS.     Mt.  Msldola  qaotes   Donzel,  Fraser,    in  'Nstnre,'  April    2at{i, 

in  'Soc.  Ent.  de  France,'  1S37,  p.  1871,  p,  489,  on  the  mau  differ- 

77,    OB    the    flight    of   buttei'flin  eacas  of  uieral  British  tnttsrfliat. 
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Ihe  green  pateii  on  the  fore-wings,  and  in  the  occasiona!  ap- 
pearance of  the  Bmall  crimson  stripe  oa  the  hind-'wings, 
borrowed,  as  it  wonld  seem,  from  its  own  female ;  for  the  females 
of  this  and  of  manj  other  species  in  the  ^neas  group  posscaa 
this  crimson  stripe.  Hence  between  the  brightest  speoimj'ua 
of  P.  sesostris  end  the  dnllest  of  P.  childreiiee,  there  was  but  a 
small  interval ;  and  it  was  evident  that  as  far  as  mere  varia- 
bility ja  concerned,  there  wonld  be  no  difficulty  in  permanently 
increasing  the  beauty  of  either  species  by  means  of  selection. 
The  variability  is  here  almost  confined  to  the  male  sex;  but 
Mr.  Wallace  aod  Mr.  Bates  have  shewn"  that  the  females  of 
some  species  are  extremely  variable,  the  males  being  nearly 
constant.  In  a  future  chapter  I  shall  have  occasion  to  shew 
that  the  beautiful  eye-like  spota,  or  ocelli,  found  on  the  wings  of 
many  Lcpidoptcra,  are  eminently  variable.  I  may  here  add 
that  these  ocelh  offer  a  difficulty  on  the  theory  of  sexual 
selection ;  for  though  appearing  to  ns  so  ornamental,  they  are 
never  present  in  one  sex  and  absent  in  the  other,  nor  do  they 
ever  differ  much  in  the  two  sexes."  This  fact  is  at  present 
inexphcable ;  but  if  it  should  hereafter  be  found  that  the  for- 
mation of  an  ocellus  is  due  to  some  change  in  the  tissues 
of  the  wings,  for  instance,  occniring  at  a  very  early  period  oi 
development,  we  might  expect,  from  what  we  know  of  the  laws 
of  inheritance,  that  it  would  be  transmitted  to  both  sexes,  though 
arising  and  perfected  in  one  sex  alone. 

On  the  whole,  althongh  many  serious  objections  may  be 
urged,  it  seems  probable  that  most  of  the  brilliantly  coloured 
species  of  Lepidoptera  owe  their  colours  to  sesnal  selection, 
excepting  in  certain  cases,  presently  to  be  mentioned,  in  which 
conspicuous  colours  have  been  gained  through  mimicry  as 
a  protection.  From  the  ardour  of  the  male  throughout  the 
animal  kingdom,  he  is  generaOy  willing  to  accept  any  female; 
and  it  is  the  female  which  usually  eserts  a  choice.  Hence,  if 
sexual  selectiou  has  been  efficient  with  the  Lepidoptera,  the 
male,  when  the  sexes  differ,  ought  to  be  the  more  brilliantly 
coloured,  and  this  undoubtedly  is  the  case.  When  both  sexes 
are  brilliantly  coloured  and  resemble  each  other,  the  characters 
acquired  by  the  males  apjiear  to  have  been  transmitted  to  both. 

"  Wallace  on  the  Papilionidffi  of  tomolog.  Soc"  Not.  19th,  1366.  p, 

the  Malayan  Region,  in  'Transact,  it. 

Liun.  Soc.'  ya\.   iiv.   1865,  pp.  8,  "■  Mi.  Bates  trsi  so  kind  m  Is 

W.     A    striking    case    of   a    rare  lay  this  subject  befots  the  Eutomn- 

HBTietj,   strictly  intenoediafe    be-  logical  Society,  and  I  hare  receivtJ 

tween  two  other  well-marked  female  answers  to  Uiia  eflect  from  MVCTal 
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We  are  led  fo  this  conclusion  by  cases,  even  within  the  same 
genuB,  of  gradation  from  an  extraordinary  amoimt  of  difference 
to  identity  in  colour  between  tbe  two  seses. 

But  it  may  be  asked  whether  the  differences  in  colour  between 
the  seses  may  not  be  accounted  for  by  other  means  besides 
sexual  selection.  Thus  the  males  and  females  of  the  eame 
qwcies  of  butterfly  are  in  several  cases  known"  to  inhabit 
different  stations,  the  former  commonly  l)aaking  in  the  sunshine, 
the  latter  haunting  gloomy  forests.  It  is  therefore  possible  that 
different  oondifiona  of  lifo  may  have  acted  directly  on  the  two 
Beses;  bat  this  is  not  probable,"  as  in  the  ada.'t  state  they  are 
exposed  to  different  conditions  during  a  very  short  period ;  and 
the  larrte  of  both  are  exposed  to  the  same  conditions.  Mr, 
Wallace  believes  that  the  difference  between  the  sexes  is  due 
not  so  much  to  tbe  males  having  been  modified,  as  to  the  females 
having  in  all  or  almost  all  cases  acquired  dull  colours  for  tbe 
sake  of  protection.  It  seems  to  me,  on  the  contrary,  far  more 
probable  that  it  is  the  males  which  have  been  chiefly  modified 
through  sexnat  selection,  the  females  having  been  comparatively 
little  changed.  We  can  thus  understand  how  it  is  that  the 
females  of  allied  species  generally  resemble  one  another  so  much 
more  eloselj  than  do  the  males.  They  thus  shew  us  ap- 
proximately the  primordial  coloTiring  of  the  parent-spcoies  of 
the  group  to  which  they  belong.  Thoy  have,  however,  almost 
always  been  somewhat  modified  by  the  transfer  to  them  of  some 
of  the  successive  variations,  through  the  accumulation  of  which 
tbe  mates  were  rendered  beautiful.  But  I  do  not  wish  to  deny 
that  the  females  alone  of  some  species  may  have  been  specially 
modified  for  protection.  In  most  cases  the  males  and  females  of 
distinct  species  will  have  been  exposed  during  their  prolonged 
larval  state  to  different  conditions,  and  may  have  been  thus 
affected ;  though  with  the  males  any  slight  change  of  colour 
thus  caused  will  generally  have  been  masked  by  the  brilliant 
tints  gained  through  sexual  selection.  When  we  treat  of  Birds, 
I  shall  have  to  discuss  the  whole  question,  as  to  how  far  the 
differences  in  colour  between,  the  sexes  are  due  to  the  males 
having  been  modified  through  sexual  selection  for  ornamental 
pnrposee,  or  to  the  females  having  been  modified  through 
natural  selection  for  the  sake  of  protection,  so  that  1  will  bere 
say  but  little  on  the  subject. 

In  all  the  cases  in  which  the  more  common  form  of  equal 

»  H.  W.  Bates,  '.The  Natoraliat 
on  f-"  Amasons,'  vol.  ii.  1863,  p. 
328.     A.  E,  Wallace,  in  'Transaet 
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inheritance  hy  both  sexes  has  prevailed,  the  selection  of  br^ht- 
oolonred  malos  would  tend  to  mate  the  females  bright-coloured; 
and  the  selection  of  dull-coloured  females  would  tend  to  mate 
the  males  dull.  If  both  processes  were  carried  oa  smmltaneonslj, 
they  wonld  tend  to  counteract  each  other ;  and  the  final  result 
wonld  depend  on  whether  a  greater  number  of  females  from 
being  well  protected  by  obscure  colours,  or  a  greater  number  of 
males  by  beii^  brightly-coloured  and  thus  finding  partners, 
BUceeeded  in  leaving  more  numerous  offspring. 

In  order  to  account  for  the  frequent  transmission  of  characters 
to  one  ses  alone,  Mr.  Wallace  expresses  his  belief  tiat  the  more 
common  form  of  equal  inheritance  by  both  seses  cau  be  chansed 
through  natural  selection  into  inheritanoa  by  one  sex  alone,  but 
in  favour  of  this  view  I  can  discover  no  evidence.  We  know 
from  what  occurs  under  domestication  that  new  characters  ofteu 
appear,  which  from  the  first  are  transmitted  to  one  sex  alone ; 
and  by  the  seleetion  of  such  variations  there  would  not  be  the 
Blightest  difficulty  in  giving  bright  colours  to  the  males  alone, 
and  at  the  same  time  or  subsequently,  dull  colours  to  the  females 
alone.  In  this  manner  the  females  of  some  butterflies  and  motliB 
have,  it  is  probable,  been  rendered  inconspicuoua  for  the  sake  of 
protection,  and  widely  different  from  their  males. 

I  am,  however,  unwilling  without  distinct  evidence  to  admit 
that  two  complex  processes  of  selection,  eanh  requiring  the 
transference  of  now  characters  to  one  sex  alone,  have  been 
carried  on  with  a  multitude  of  species, — that  the  males  have 
been  rendered  mose  brilliant  by  beating  their  rivals,  and  the 
females  more  dull-coloured  by  having  escaped  from  their 
enemies.  The  male,  for  instance,  of  the  common  brimstone 
butterfly  (Gonepteryx),  is  of  a  far  more  intense  yellow  than  the 
female,  though  she  is  equally  conspicuous ;  and  it  does  not  seem 
probable  that  she  specially  acquired  her  pale  tints  as  a  protec- 
tion, though  it  is  probable  that  the  male  acquired  his  bright 
colours  as  a  sexual  attraction.  The  female  of  Antliochans  car- 
daminea  does  not  possess  the  beautiful  orange  wii^-tij«  of  the 
male;  consequently  she  closely  resembles  the  white  biittorflies 
(Pieris)  so  common  in  our  gardens ;  but  wo  have  no  evidence 
that  this  resemblance  is  beneficial  to  her.  As,  on  the  other  hand, 
she  resembles  both  sexes  of  several  other  species  of  the  genus 
inhabiting  various  quarters  of  the  world,  it  is  probable  that  she 
has  simply  retained  to  a  large  extent  her  primordial  colours. 

Finally,  as  we  have  seen,  Tarions  considerations  lead  to  the 
(inclusion  that  with  the  greater  number  of  brilliantly-coloured 
Iiepidopteca  it  is  the  male  which  has  been  chiefly  modified 
thnnigh  Roxual  selection;    the  amount  of  difference  betwees 
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the  sexes  mostly  depending  on  the  fOTm  of  inheriianoe  which 
\ias  preyailed.  Inheritance  is  goyemed  by  bo  many  nukaown 
laws  or  conditions,  that  it  seems  fo  us  to  act  in  a  eapricjona 
manner ;"  and  we  can  thus,  to  a  certain  extent, understand  how 
it  ia  that  with  closely  allied  species  the  sexes  either  differ  to  an 
astonishing  d^ree,  or  are  identical  in  colour.  As  all  the  suc- 
cessive steps  in  the  process  or  variation  are  necessarily  trans- 
mitted through  the  female,  a  greater  or  less  Bumber  of  sacti 
steps  might  readily  become  developed  in  her ;  and  thus  we  can 
understand  the  frequent  gradations  from  an  extreme  difference 
to  none  at  all  between  the  sexes  of  allied  species.  These  cases  of 
gradation,  it  may  be  added,  are  much  too  common  to  favour  the 
auppositioa  that  we  here  see  females  actnally  wndei^oing  the 
process  of  transition  and  losing  their  hrightmess  for  the  sake  of 
protection;  for  we  have  every  reason  to  conclude  that  at  any 
one  time  the  greater  number  of  species  are  in  a  fixed  condition. 

Mimiory. — This  principle  was  fiifit  made  clear  in  an  admirable 
paper  by  Mr.  Bates,''  who  thus  threw  a  flood  of  light  on  many 
obscure  problems.  It  had  previously  been  observed  that  certain 
bntterflios  in  S.  America  belongii^  to  quite  distinct  families,, 
resembled  the  Heliconidte  so  closely  in  every  stripe  and  shade  of 
colour,  that  they  could  not  be  distinguished  save  by  an  ex- 
perienced entomologist.  As  the  Hcliconidte  ate  coloured  in 
their  usual  manner,  whilst  the  others  depart  from  the  usual 
colowing  of  the  groups  to  whicli  they  belong,  it  is  clear  that 
the  latter  are  the  imitatora,  and  the  HeUconidie  the  imitated. 
Mr.  Bates  further  observed  that  the  imitating  species  arc  com- 
paratively rare,  whilst  the  imitated  abound,  and  that  the  two 
sets  live  mingled  together.  From  the  fact  of  the  Heliconidie 
beii^  conspicuous  and  beautiful  insects,  yet  so  numerous  in 
individuals  and  species,  he  concluded  that  they  must  be  pro- 
tected from  the  attacks  of  enemies  by  some  secretion  or  odour ; 
and  this  conclusion  has  now  been  amply  confirmed,"  especially 
by  Mr.  Belt.  Hence  Mr,  Bates  inferred  that  the  butterflies 
which  imitate  the  protected  species  have  acquired  their  present 
marvenously  deceptive  appearance  through  variation  and  natural 
selection,  in  order  to  be  mistaken  for  the  protected  kinds,  and 
thns  to  escape  being  devoured.  No  explanation  is  here  attempted 
of  the  hrilhant  colours  of  the  imitated,  but  only  of  the  imitating 
butterflies.  We  most  account  for  the  colours  of  the  former  ia 
the  same  general  manner,  as  in  the  cases  previously  discnesed 

"  '  The  Vsrmiior,  of  Animak  and      iiiii.  1862,  p.  495. 
Plant;  under  DoraesticatioD,'  vol.  ii;  "  '  Free.    Ent.   Soa'    Dm.    3rd, 
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in  this  chapter.  Since  the  publication  of  Mr.  Bates'  paper, 
aimilar  and  equally  striking  facts  have  been  obserY&d.  by 
Mr.  Wallace  in  the  Malayan  region,  by  Mr.  Trimen  in  South 
Africa,  and  by  Mr.  Eiley  in  the  United  States." 

As  some  writers  have  felt  much  difficulty  in  underataadin!; 
how  the  first  etepB  in  the  process  of  mimicry  could  have  been 
effected  through  natnral  selection,  it  may  be  well  to  remark  that 
the  process  probably  commenced  long  ago  between  forms  not 
widely  dissimilar  in  colour.  In  this  case  even  a  slight  Tariation 
would  be  beneficial,  if  it  rendered  the  one  species  more  like 
the  other ;  and  afterwards  the  imitated  species  might  bo  modi- 
fled  to  an  extreme  degree  through  sexual  selection  or  other 
means,  and  if  the  changes  were  gradual^  the  imitators  might 
easily  be  Jed  along  the  same  track,  until  they  differed  to  an 
equally  extreme  degree  from  their  original  condition ;  and  tbey 
would  thus  ultimately  assume  an  appearance  or  oaloiuing  wholly 
unlike  that  of  the  other  members  of  the  group  to  which  thuy 
belonged.  It  should  also  be  remembered  that  many  species  of 
Lepidoptera  are  liable  to  considerable  and  abrupt  yariations  in 
colour.  A  few  instances  have  been  given  in  this  chapter;  and 
many  more  may  be  found  in  the  papers  of  Mr.  Bates  and 
Mr.  Wallace. 

With  several  species  the  sexes  are  alike,  and  imitate  the  two 
sexes  of  another  species.  But  Mr.  Trimen  gives,  in  the  paper 
already  referred  to,  three  cascE  in  which  the  sexes  of  the  imitated 
*brm  differ  from  each  other  in  colour,  and  the  sexes  of  the 
imitating  form  differ  in  a  like  manner.  Several  cases  haTe  also 
been  recorded  where  the  females  alone  imitate  brilliantlj- 
colonred  and  protected  species,  the  males  retainii^  "  the 
"  normal  aspect  of  tbeir  immediate  congeners."  It  is  here  obvious 
that  the  successive  variations  by  which  the  female  has  been 
modified  have  been  transmitted  to  her  alone.  It  is,  however, 
probable  that  some  of  the  many  snccessive  variations  would 
have  been  transmitted  to,  and  developed  in,  the  males  had 
not  such  males  been  eliminated  by  being  thus  rendered  less 
attractive  to  the  females;  so  that  only  those  variations  were 
preserved  which  were  from  the  first  strictly  limited  in  their 
transmission  to  the  female  sex.  Wo  have  a  partial  illus- 
tration of  these  remarks  in  a  statement  by  Mr.  Eclt;-^'  that 

"  Wariwn,  'Transact.  Linn.  Soo.'  163-168.     Thia  latter  essaj-  Is  vaiu- 

viil.iiv.l865,p.  1 ;  alBO  '  Transact.  abU,  ss  Mr.  Riley  hwc  discusMs  all 

Ent.Ssc' vol.  St.  (3rd  series),  1867,  the    objentiona    which    ham    been 

p. .  301.     Trimen,  '  Linn.  Transact,'  raised  gainst  Mr.  Bates'  theory. 
•oL    iivi.    1869,  p.   497.      Riley,  "  'Tie  Maturaliiit  in  ^'cuiagns, 

'Third  Annual  Report  on  the  Noii-  187*,  p.  385. 
■na  Insects  of  ttissouri,'  1871,  pp. 
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Wie  males  of  some  of  tlie  Leptalides,  which  imitate  \ 
species,  still  rntain  ia  a  concealed  manner  some  of  their  original 
characters.  Thus  in  the  males  "  the  upper  half  of  the  lower 
"  wing  ia  of  a  pure  wliitfi,  whilst  all  the  rest  of  the  winge  ia 
"  barred  and  spotted  with  black,  red  and  jellow.like  the  species 
"  they  mimic.  The  females  have  nfft  this  whit«  patch,  and  the 
"  males  nsnally  conceal  it  by  coverii^  it  with  tho  upper  wing, 
"  so  that  I  cannot  imagine  its  being  of  any  other  use  to  them 
"  than  as  an  attraction  in  courtship,  when  they  exhibit  it  to  the 
"  females,  and  thus  gratify  their  deep-seated  preference  for  the 
"  normal  colour  of  the  Orfer  to  which  the  Leptalides  belong." 

BrigU  Colours  of  C'lterpillnTS.  —  Whiht  reflecting  on  the 
beauty  of  many  butterflies,  it  occunred  to  me  that  some  cater- 
pillars were  splendidly  coloured ;  and  as  sesnal  selection  could 
not  possibly  have  here  acted,  it  appeared  rash  t»  attribute  the 
beauty  of  the  mature  insect  to  this  af;encj,  unless  the  bright 
colours  of  their  larwe  could  be  somehow  explained.  In  the 
first  place,  it  may  be  observed  that  tho  colours  of  caterpillars 
not  stand  in  any  close  correlation  with  those  of  the  mature 
insect.  Secondly,  their  bright  colours  do  not  serve  in  any 
ordinary  manner  as  a  protection.  Mr.  Bates  informs  me,  as  an 
instance  of  this,  that  the  most  conspicuous  caterpillar  which  he 
ever  beheld  (that  of  a  Sphinx)  lived  on  the  large  green  leaves  of 
a  tree  on  the  open  llanos  of  South  America;  it  was  about  four 
inches  in  lengUi,  transversely  banded  with  black  and  yellow, 
and  with  its  head,  legs,  and  tail  of  a  bright  red.  Hence  it 
caught  the  eye  of  any  one  who  passed  by,  even  at  the  distance  of 
many  yards,  and  no  doubt  that  of  every  passing  bird. 

I  then  applied  to  Mr.  Wallace,  who  has  an  innate  genius  for 
solving  difficulties.  After  some  consideration  he  replied ;  "  Most 
"  caterpillars  require  protection,  as  may  be  inferred  from  some 
"  kinds  being  furnished  with  spines  or  irritating  hairs,  and 
"  from  many  being  coloured  green  like  the  leaves  on  which  they 
"  feed,  or  being  curiously  like  the  twigs  of  the  trees  on  which  tJiey 
"  live."  Another  instance  of  protection,  furnished  me  by  Mr.  J. 
Mansel  Weale,  may  be  added,  namely,  that  there  is  a  caterpillar 
of  a  moth  which  lives  on  the  mimosas  in  South  Africa,  and 
fobricat«s  for  itself  a  case  qnit«  indistinguishable  from  the 
surrounding  thorns.  From  such  considerations  Mr.  Wallace 
thought  it  probable  that  conspicuously-coloured  caterpillars 
were  protected  by  having  a  nauseous  taste;  but  as  their  skin 
is  extremely  tender,  and  as  their  intestines  readily  protrudt 
ftom  a  wound,  a  slight  peck  from  the  beak  of  a  bird  would 
be  as  iatal  to  them  as  if  they  dad  been  devcured.    Hence,  a» 
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Mr.  ■Wallace  rumarks, "  distastefulmss  alone  would  be  insufBcient 
"  to  protect  a  eaterpillar  unless  Eome  outward  sign  indicated  to 
"  its  would-be  destrojer  that  its  prey  was  a  diSKusting  morsel." 
Under  tbese  circumstances  it  would  be  higbly  advantageous  to 
a  caterpillar  to  be  instantaneously  and  certainly  recognised  as 
unpalatable  by  aO  birds  and  otber  auimalB.  Thias  the  most 
gaudy  colours  would  be  serviceable,  and  might  have  been  ■ 
gained  by  variation  and  the  survival  of  the  most  easily-rc- 
cc-gnised  individuals. 

Thia  hypothesis  appears  at  first  sight  very  bold,  but  when  it 
was  brought  before  the  Entomological  Society  ^  it  was  supported 
by  various  statements ;  and  Mr.  J.  Jenner  Weir,  who  keeps  a 
large  number  of  birds  in  an  aviary,  informs  me  that  he  has 
made  many  trials,  and  finds  no  exception  to  the  rule,  that  ali 
caterpillars  of  nocturnal  and  retiring  habits  with  smooth  skins, 
all  of  a  green  colour,  and  all  which,  imitat*  twigs,  are  greedily 
devoured  by  his  birds.  The  hairy  and  spinose  kinds  are 
invariably  rejected,  as  were  four  conspicuously-coloured  species. 
When  the  birds  rejected  a  caterpillar,  they  plainly  shewed,  by 
shaking  their  heads,  and  cteansiug  their  beaks,  that  they  were 
disgusted  by  the  taste,"  Three  conspicuous  kinds  of  cater- 
pillars and  moths  were  also  given  to  some  lizards  and  irogs,  by 
Mr.  A.  Butler,  and  were  rejected,  though  other  kinds  were 
eagerly  eaten.  Thus  the  probabihty  of  Mr.  Wallace's  view  is 
Konfirmed,  namely,  that  certain  caterpillars  have  been  made 
wnspicuous  for  their  own  good,  so  as  to  be  easily  recognised  by 
their  enemies,  on  nearly  the  same  principle  that  poisons  are  sold 
in  coloured  bottles  by  druggists  for  the  good  of  man.  Wo 
cannot,  however,  at  present  thus  explain  the  elegant  diversity 
in  the  colours  of  many  caterpOlars ;  but  any  species  which  had 
at  some  former  period  acquired  a  dull,  mottled,  or  striped  appear- 
ance, either  in  imitation  of  surrounding  objects,  or  from  the 
direct  action  of  cUmate,  &c.,  almost  certainly  would  not  become 
uniform  in  colour,  when  ite  tints  were  rendered  intense  and 
bright;  for  in  order  to  make  a  caterpillar  merely  conspicuous, 
there  would  be  no  selection  in  any  definite  direction. 

Summarj/  and  Condudin^  Bemarks  on  iTtsects. — Looking  back 

*'  *Proc.   Entomolog.   Sec.'   Dec.  analo^us  facts  in  the  *Third  An- 

3rd,  1866,  p.  iIt.,  and  Maicli  4th,  nual  Report  on  tbs  Koi^ns  la^c-.t, 

1867,  p.  Uii.  of  Missouri,'  1871,  p.  148.     S<,ma 

"See     Mr.    J.    Jenner     Weir's  opposed  cases  ire,  however,  given  bv 

paper  DD  Insects  and  Insectivorous  Dr.  Wallas   and  M.  H.  d'Or>ille; 

Bitds.lu'Trausact.  Ent.Soc.'lS69,  eee    'Zoological   Record,'   1869,  p. 

p.   21  ;    also   Mr.    Batter's    paper,  349, 

ibid.  p.  2,1.    Mr.  Kile;  hat  give* 
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to  the  several  Ordeie,  we  see  that  the  seses  often  differ  in 
■various  characters,  tlie  meaning  of  which  is  not  in  the  least 
understood.  The  sexes,  also,  often  differ  in  their  organs  of 
Bense  and  meaiK  of  locomotion,  so  that  the  males  may  quickly 
discover  and  reach  the  females.  They  differ  still  oftener  in 
the  males  possessing  diversified  contrivances  for  retaining  the 
females  when  found.  We  are,  however,  here  concerned  only  in 
a  secondary  d^roe  with  sosnal  differences  of  these  tinds. 

In  almost  all  the  Orders,  the  males  of  some  epecies,  even  of 
weak  and  delicate  kinds,  are  known  to  be  highly  pugnacious ; 
and  some  few  are  furnished  with  special  weapons  for  fighting 
with  their  rivals.  But  the  law  of  hattle  does  not  prevail  nearly 
so  widely  with  insects  as  with  the  higher  animals.  B^ce  il 
probably  arises,  that  it  is  in  only  a  few  cases  that  the  males  have 
been  rendered  lai^er  and  stronger  than  the  females.  On  the 
contrary,  they  are  usually  smaller,  so  that  they  may  be  developed 
within  a  shorter  time,  to  be  ready  in  large  numbers  for  the 
emergence  of  the  females. 

In  two  families  of  the  Homoptera  and  in  three  of  the  Orthop- 
tera,  the  males  alone  possess  sound-prodiiouig  oi^ans  in  an 
eflicient  state.  These  are  used  incessantly  during  the  broeding- 
Beason,  not  only  for  calling  the  females,  bnt  apparently  for 
oharming  or  eicitiiig  them  in  rivaby  with  other  males.  No 
one  who  admits  the  agency  of  selection  of  any  kind,  will,  after 
reading  the  above  disonsaion,  dispute  that  these  musical  instru- 
ments have  been  acquired  throv^  sesual  selection.  In  four 
otler  Orders  the  members  of  one  ses,  or  more  commonly  of 
both  soses,  are  provided  with  organs  for  producing  yarious 
sonnds,  which  apparently  serve  merely  as  call-notes.  When 
both  sexes  are  thus  provided,  the  individnals  which  were  able 
to  make  the  loudest  or  most  continuous  noise  would  gain 
partners  before  those  which  were  less  noisy,  so  that  their  organs 
have  probably  been  gained  through  sexual  selection.  It  is 
instructive  to  reflect  on  the  wonderful  diversity  of  the  means 
for  producing  sound,  possessed  by  the  males  alone,  or  by  both 
sexes,  in  no  less  than  six  Orders.  We  thus  learn  how  effectual 
sexual  selection  has  been  in  leading  to  modifications  which 
sometimes,  as  with  Uie  Homoptera,  relate  to  important  parts  of 
the  organisation. 

From  the  reasons  ass^ed  in  the  last  chapter,  it  is  probable 
that  the  great  horns  possessed  by  the  males  of  many  Lamel- 
licorn,  imd  some  other  beetles,  have  been  acquired  as  ornaments. 
From  the  small  size  of  insects,  we  are  apt  to  undervalao  their 
appearance.  If  we  conJd  imagine  a  male  Chalcoeoma  (fig.  16), 
with  its  polished  bronzed  coat  of  maU,  and  its  vast  oomjdes 
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norna,  magnifiocl  to  the  eizo  of  a  horse,  or  even  of  a  dog,  it  would 
be  one  of  the  most  impOBing  aiiimalB  in  the  world. 

The  colouring  of  insects  is  a  complex  and  ohscure  subject 
When  the  male  differs  slightlj  from,  the  female,  and  neither  are 
brilliantly-colouied,  it  is  prohable  that  the  Eeses  have  varied 
in  a  slightly  different  manner,  and  that  the  variations  have  been 
transmitted  by  «ach  sex  to  the  same,  without  any  benefit  or 
evil  thas  accruing.  When  the  male  is  brilliantly-coloured  and 
differs  conspicviously  from  the  female,  as  with  some  dragon-flies 
and  many  butterflies,  it  is  probable  that  he  owes  his  colours  to 
sexual  selection ;  whilst  the  female  has  retained  a  primordial  or 
very  ancient  type  of  colouring,  slightly  modified  by  the  agencies 
before  explained.  Eut  in  some  cases  the  female  has  apparently 
been  made  obscure  by  variations  transmitted  to  her  alone, 
as  a  means  of  direct  protection ;  and  it  is  almost  certain  that 
she  has  sometimes  been  made  hrilliant,  so  as  to  imitate  other 
protected  species  ihhabiting  the  same  district.  When  tbe  sexes 
resemble  each  other  and  both  ace  ot>sourely  coloiced,  there  is 
no  doubt  that  they  have  been  in  a  multitude  of  cases  so  coloured 
for  the  sake  of  proteotioiL  So  it  is  in  some  instances  when  both 
are  brightly-coloured,  for  they  thus  imitate  protected  species,  or 
resemble  surrounding  objects  such  as  flowers;  or  they  give 
potice  to  their  enemies  that  they  are  unpalatable.  In  other 
cages  in  which  the  sexes  resemble  each  other  and  are  both 
brilliant,  especially  when  the  colours  are  arranged  for  display, 
we  may  conclude  that  they  have  been  gained  by  the  male  sex  as 
an  attraction,  and  have  been  transferred  to  the  female.  We  are 
more  especially  led  to  this  conclusion  whenever  the  same  type 
of  coloration  prevails  throughout  a  whole  group,  and  we  find 
that  the  males  of  some  species  differ  widely  in  colour  from 
the  females,  whilst  others  differ  shghtly  or  not  at  all,  with 
intermediate  gradations  connecting  these  extreme  states. 

In  the  same  manner  as  bright  colours  have  often  been 
partially  transferred  from  the  males  to  the  females,  so  it  has 
been  with  the  extraordinary  horns  of  many  Lamollicom  and 
some  other  beetles.  So  again,  the  sound-producing  oi^ana 
proper  to  the  males  of  the  Homoptera  and  Orthoptera  have 
generally  been  transferred  in  a  rudimentary,  or  even  in  a  nearly 
perfect  condition,  to  the  females ;  yet  not  sufficiently  perfect  to 
be  of  any  use.  It  is  also  an  interesting  fact,  as  bearing  on 
sexual  selection,  that  the  stridulatii^  organs  of  certain  male 
Ortbijptera  are  not  fully  developed  until  the  last  moult ;  and  that 
the  colours  of  certain  male  dragon-flies  are  not  fully  developed 
until  some  little  time  after  their  emergence  from  the  pupal 
state.  Mid  when  they  are  ready  to  breed. 
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Sexual  BelectioD  implies  that  the  more  attra<3tiTe  mdiTiduols 
tre  preferred  by  the  opposite  sex;  and  as  with  insects,  when 
tne  sexes  differ,  it  is  the  male  which,  with  some  rare  exceptions, 
is  tJie  more  omamentod,  and  departs  moro  from  the  t^pe  to 
which  the  Bpedes  helongs ; — and  as  it  is  the  male  which  aoarclies 
e^erly  for  the  female,  we  must  supposa  that  tlie  females 
habitually  or  occasionalUy  prefer  the  more  beautiful  males,  and 
that  these  haye  thus  acquired  their  beauty-  That  the  females 
in  most  or  all  the  orders  would  have  the  power  of  rejecting 
any  particular  male,  is  probable  from  the  many  singular  oon- 
triTances  possessed  by  the  males,  such  as  great  jaws,  adhesive 
cushions,  spines,  elongated  l^s,  Ac,  for  seizing  tho  female;  for 
these  contrivances  shew  that  there  is  some  difficulty  in  the  act, 
80  that  her  concurrence  would  seem  necessary.  Judging  from 
what  we  know  of  the  perceptive  powers  and  affections  of 
Taiious  insects,  there  is  no  antecedent  improbability  in  sexual 
selection  having  come  largely  into  play ;  but  we  have  as  yet  no 
direct  evidence  on.  this  bead,  and  some  facts  are  opposed  to  tjie 
belief  Nevertheless,  when  we  see  many  males  pursuing  the 
same  fenmle,  we  can  hardly  believe  that  the  pairing  is  left  to 
blind  chance — that  the  female  exerts  no  choice,  and  is  not 
influenced  by  the  gorgeous  colours  or  other  omamente  with 
which  the  male  is  decorated. 

If  we  admit  that  the  females  of  tlie  Homoptera  and  Qrthoptcra 
appreciate  the  musical  tones  of  their  male  partners,  and  that  the 
Tarions  instruments  have  been  perfected  through  sexual  se- 
lection, there  is  little  improbability  in  the  females  of  other 
insects  appreciating  beauty  in  form  or  colour,  and  consequently 
in  such  characters  having  been  thus  gained  by  the  males.  But 
from  the  circumstance  of  colour  being  so  variable,  and  from  it» 
having  been  so  often  modified  for  the  sake  of  protectioa,  it  is 
difBcuIt  to  decide  in  how  large  a  proportion  of  cases  sexual 
selection  has  played  a  part.  This  is  more  especially  difficult  in 
those  Orders,  such  as  Orthoptera,  Hymenopf«ra,  and  Coleop- 
tera,  in  which  the  two  sexes  rarely  differ  mnch  in  colour;  for 
we  are  thon  left  to  mere  analc^y.  With  the  Coleoptera,  however, 
as  before  remarked,  it  is  in  the  great  Lamellicom  group,  placed 
by  some  authors  at  the  head  of  the  Order,  and  in  which  wa 
sometimes  seo  a  mutual  attachment  between  the  sexes,  that 
we  find  tho  males  of  some  species  possessing  weapons  for  sexual 
strife,  others  famished  with  wonderful  horns,  many  with  stridu- 
lating  organs,  and  others  ornamented  with  splendid  metallic 
fjflts.  Hence  it  seems  probable  that  all  these  characters  have 
been  gained  through  the  same  means,  namely  sesual  selection. 
•With  butterflies  we   have    the   best  evidence,  as  the  males 
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sometimes  take  pains  to  display  their  beautifu]  colours;  and  we 
cannot  believe  that  they  would  act  thus,  unless  the  display  was 
of  use  to  them  in  their  courtship. 

When  wo  treat  of  Birds,  we  shall  seo  that  they  present  in 
their  Eeoondary  seiual  charEictors  the  closest  analt^j  with 
insects.  Thus,  many  male  birds  are  highly  pugnacious,  and 
some  are  furnished  with  special  weapons  for  fighting  with  their 
rivals.  They  possess  organs  which  are  used  during  the  hreeding- 
Beason  for  producing  vocal  and  instrumental  miisic.  They  aro 
frequently  ornamented  with  comhs,  horns,  wattles  and  plumes 
of  the  most  diversified  kinds,  and  are  decorated  with  beautifol 
colours,  all  evidently  for  the  sake  of  display.  We  shall  find 
that,  as  with  insects,  both  sexes  in  certain  groups  aro  equally 
beautifu!,  and  are  equally  proyided  with  ornaments  which  aro 
usually  confined  to  the  male  sex.  In  other  groups  both  sexes 
are  equally  plain-coloured  and  unoraamonted.  Lastly,  in  some 
fow  anomalous  cases,  the  females  are  more  beautiful  than  the 
males.  We  shall  often  find,  in  the  same  group  of  birds,  every 
gradation  from  no  difference  between  the  sexes,  to  an  extreme 
difference.  We  shall  see  that  female  birds,  lite  female  insects, 
often  possess  more  or  less  plain  traces  or  rudiments  of  cliaracters 
which  properly  belong  to  the  males  and  are  of  use  only  to  them. 
The  analogy,  indeed,  in  all  these  respects  between  birds  and 
insects  is  cnrioualy  close.  Whatever  eiplanation  applies  to  the 
one  class  probably  applies  to  the  other;  and  this  explanation, 
as  we  shall  hereafter  attempt  to  shew  in  further  detail,  is  sexual 
selection. 


CHAPTEE  Xn. 
Seoondaet  Sexual  Chabaotees  of  Fisheb,  Amphibiahb, 

AND  RlPTlLEB. 

Fishes;  Cgnrtshipand  Imttles  of  the  tnalea — Larger  t\ie  of  the  femi.le* 
— Males,  bright  colours  and  omamEntBl  appsndages  j  other  itrsngs 
eharaolers — Coloors  and  appendages  acquired  bj  the  maleo  durind  tha 
breeding-aeasoD  alone — Fi^es  with  both  seies  brilliaotlj  coluuied 
— Proteotive  colours— The  leas  conspicuous  colours  of  the  female  cannot 

^tAs,  and  takiDg  chai'ge  of  the  ova  and  ^onng.  Aufhibiuis:  Dif- 
ferences in  strnctufB  and  colour  between  the  aeiea — Vocal  cleans. 
Abp1II,es;  Chelonians — CrccodjleB — Suakas,  colours  in  some  cases  pro- 
tective — Lizarda,  battles  of— Ornamental  appendages — Strange  dif- 
fereDces  tn  structure  between  the  seies — Colours — Seiual  diffvrencci 
almost  as  great  as  wiSb  birds. 
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males  of  Flogiostomous  fishes  (sharks,  rays)  and  of  Cbimteroiij 
fishea  are  prbTided  with  claspeis  which  serve  to  retain  the 
female,  like  the  Tarioaa  structures  possessed  by  many  of  the 
lower  animals.  Besides  tiie  claspers,  the  males  of  many  rays 
have  clusters  of  strong  sharp  spines  on  their  heads,  and  seTeral 
rows  along  "the  upper  outer  surface  of  their  pectoral  fins." 
These  are  present  in  the  males  of  some  species,  which  hate 
other  parts  of  their  bodies  smooth.  They  are  only  temporarily 
developed  during  the  breeding-season ;  and  Dr.  Giiother  suspects 
that  they  are  brought  into  action  as  preheasUa  oi^;ans  by  the 
doubling  inwards  and  downwards  of  the  two  sides  of  the  body. 
It  is  a  remarkable  fact  that  the  females  and  not  the  males  of 
some  species,  as  of  Haia  clavata,  have  their  backs  studded  with 
large  hook-formed  spines.' 

I'he  males  alone  of  the  capelin  (^MoUotus  villosus,  one  of 
Sahnonidie),  are  provided  with  a  ridge  of  closely-set,  brush-like 
scales,  by  the  aid  of  which  two  males,  one  on  e&cb  side,  hold  the 
female,  whilst  she  runs  with  great  swiftness  on  the  sandy  beach, 
and  there  deposits  her  spawn.'  The  widely  distinct  Mimacanihus 
icopas  presents  a  somewhat  analogous  structure.  The  male,  as 
Dr.  Gunther  informs  mc,  has  a  cluster  of  stiff,  straight  spines, 
like  those  of  a  comb,  on  the  sides  of  the  tail;  and  these  in  a 
specimen  six  inches  long  were  nearly  one  and  a  half  laches  in 
length '.  the  female  has  in  the  same  pla«e  a  cluster  of  bristles, 
which  may  be  comi)ared  with  those  of  a  tooth-brush.  In 
another  species,  M.  peronii,  the  male  has  a  brush  like  that 
possessed  by  the  female  of  the  last  species,  whilst  the  sides  of 
the  tail  in  the  female  are  smooth.  In  some  other  species  of  the 
same  genus  the  tail  can  bo  perceived  to  be  a  little  roughened  in 
the  male  and  perfectly  smooth  in  the  female;  and  lastly  in 
others,  both  sexes  have  smooth  sides. 

The  males  of  many  fish  flght  for  the  possession  of  the  females. 
Thus  the  male  stickleback  (^Oaeterosteta  leiurtis)  has  been  de- 
scribed as  "  mad  with  deUght,"  when  the  female  comes  out  of  her 
hiding-pla^e  and  surveys  the  uest  which  he  has  made  for  her. 
"He  darts  round  her  in  every  direction,  then  to  his  accumulated 
''  materials  for  the  nest,  then  back  again  in  an  instant;  and  us 
"  she  does  not  advance  ho  endeavours  to  push  her  with  his  snout, 
'.'  aod  then  tries  to  pull  her  by  the  tail  aiid  side-spine  to  the  nest."' 

'  yarrell's     '  Hist,     of     BritUh      1871,  p.  119. 
Fishes,"  vol.  ii.  1836,  pp.  417,  435,  '  See    Mr.     S.   Warington's    in- 

thc  ipines  in  S.  daoata  are  peculiar  M^.  of  Nat.  Uiat,'  Oct.  1852  ml 
ta  the  female.  Not.  1855, 

* '  lite  Ameiioaii  Katnralist,' April 
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Tho  males  su«  said  to  be  polygamists ;'  they  are  extraotdinarilj 
bold  and  pugcacious,  whiM  "  the  females  are  quite  pacific.'' 
Tlieir  battles  are  at  times  desperate;  "for  these  puny  com- 
"  batantfi  fasten  tight  on  oach  other  for  several  seconds,  tumhling 
"  over  and  over  agtuu,  until  their  strength  appears  completely 
"  exhausted."  With  the  rough-tailed  stickleback  (G.  tradiuTus) 
the  males  whilst  fighting  swim  round  and  loand  each  other, 
iiitJDg  and  endeavouiing  to  pierce  each  other  with  their  raised 
lateral  spines.  The  same  writer  adds,'  "  the  bite  of  these  little 
"  furies  is  very  severe.  They  also  use  their  lateral  spines  with 
"  such  fatal  effect,  that  I  have  seen  obo  during  a  battle  absolutely 
"  rip  his  opponent  quite  open,  so  that  he  sank  to  the  bottom  and 
"  died."  When  a  fish  is  conquered,  "  his  gallant  beiuing  forsakes 
"him;  his  gay  coloura  fade  away;  and  he  hides  his  disgraca 
"among  his  peaceable  companions,  but  is  for  some  time  the 
"  constant  object  of  his  conqueror's  persecution." 

The  male  salmon  is  as  pugnacious  as  the  little  stickleback ; 
and  so  is  the  male  trout,  as  I  hear  from  Dr.  Giiather,  Mr.  Shaw 
saw  a  violent  contest  between  two  male  salmon  which  lasted 
the  whole  day ;  and  Mr.  R.  Buist,  Superintendent  of  Fisheries, 
informs  me  that  he  has  often  watched  from  the  bridge  at  Perth 
the  males  driving  away  their  rivals,  whilst  the  females  were 
spawning.  The  males  "  are  constantly  fighting  and  tearing  each 
"  other  on  the  spawning-beds,  and  many  so  injnre  each  other  as 
"  to  cause  the  death  of  numbers,  many  being  seen  swimming  near 
"  the  banks  of  the  river  in  a  state  of  exhaustion,  and  apparently 
"  in  a  dying  state.'"  Mr.  Buist  informs  me,  that  in  June  1868, 
the  keeper  of  the  Stormontfield  breeding-ponds  visited  the 
northern  Tyne  and  found  about  300  dead  salmon,  all  of  which 
with  one  esception  were  males ;  and  he  was  convinced  that  they 
had  lost  their  lives  by  fighting. 

The  most  curious  point  about  the  male  salmon  is  that  during 
the  breeding-season,  besides  a  slight  change  in  colour,  "  tho 
"  lower  jaw  elongates,  and  a  cartilaginous  projection  turns 
"  upwards  from  the  point,  which,  when  the  jaws  are  closed, 
"  occupies  a  deep  cavity  between  the  intennasillary  bones  of  the 
ipper  jaw." '  (Figs.  27  and  2B.)  In  our  sahnon  this  change  of 
structure  lasts  only  during  the  breeding-season :   but  in  the 
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Balmo  lyi:aodon  of  N.-W.  America  the  cliange,  as  Mr.  J.  K.  Lord* 
believes,  is  permanent,  and  best  marked  in  the  older  males  which 
have  preyiously  ascended  the  riyors.  In  these  old  males  the 
jaw  becomea  developed  into  an  immense  hook-like  projection,  ami 


sapermtenijeuce  of  Dr  UDDlinr.] 


the  teeth  grow  into  regular  fangs,  often  more  than  half  an  iacli 
m  lei^h.  With  the  European  salmon,  according  to  Mr.  Lloyd,' 
the  temporary  hook-like  structure  servos 


'  Scandinavian  Adventures,'  vol 
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protect  the  jaws,  Tvh.Gfl  one  male  chains  another  witli  wonderful 
Tiolence ;  but  the  greatly  developed  teeth  of  the  male  American 
salmon  may  be  compared  with  the  tusks  of  many  male  mammals, 
and  they  indicate  an  offensive  rather  than  a  protective  pxirpose. 


The  salmon  is  not  the  only  fish  in  which  the  teeth  differ  in 
the  two  fiesea ;  as  this  is  the  case  with  many  rays.  In  the 
thomback  (/fnin  davata)  the  adult  male  has  sharp,  pointed 
teeth,  directed  backward^,  whilst  those  of  the  female  are  broad 
and  flat,  and  form  a  pavement ;  so  that  these  teeth  differ  in  the 
two  sexes  of  the  same  species  more  than  is  usual  in  diBficet 
genera  of  the  same  family.  The  teeth  of  the  male  become  sharp 
only  when  ho  is  adult :  whilst  young  they  are  broad  and  flat 
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like  Uioae  of  the  fetnale.  As  so  frequently  oecnrs  with  secondary 
sexual  characters,  hoth  seses  of  some  speoiea  of  rajs  (for  instance 
li.  baiis),  when  adult,  possess  sharp  pointed  teeth ;  and  here  a 
character,  proper  to  and  primarily  gained  by  the  male,  appears 
to  have  been  transmitted  to  the  offspring  of  both  sexes.  The 
teeth  are  likewise  pointed  in  both  sexes  of  B.  moculata,  btrt  only 
when  quite  adult ;  the  males  acquiring  them  at  an  earlier  ago 
than  the  females.  We  shall  hereafter  meet  with  analogous 
cases  in  certain  birds,  in  which  the  male  acquires  the  plumage 
common  to'both  sexes  when  adult,  at  a  somewhat  earlier  age  than 
does  the  female.  With  other  species  of  rays  the  males  even  when 
old  never  possess  sharp  teeth,  and  consequently  the  adults  of  both 
sexes  are  provided  with  broad,  flat  teeth  like  those  of  tho  yonog, 
and  like  those  of  the  mature  females  of  the  above-mentioned 
species."'  As  the  rays  are  bold,  strong  and  voraeioiis  fish,  we 
may  suspect  that  the  males  require  their  sharp  teeth  for  lighting 
with  their  rivals;  but  as  they  possess  many  parts  modified  and 
adapted  for  the  prehension  of  the  female,  it  is  possible  that  theii" 
teeth  may  be  used  fijr  this  purpose. 

In  regard  to  size,  M.  Carbonnier  "  maintains  that  tho  female  of 
almost  all  fishes  is  larger  than  the  male ;  and  Dr.  Giinther  docs 
not  know  of  a  single  instance  in  which  the  male  ie  actually 
lai^er  than  the  female.  With  some  Cyprinodonts  tho  male  is 
not  even  half  as  large.  As  in  many  kinds  of  fishes  the  males 
habitually  fight  together,  it  is  surprising  that  they  haie  not 
generally  become  larger  and  stroi^r  than  the  females  through 
the  effects  of  sexual  selection.  The  males  suffer  from  their 
small  size,  for  according  to  M.  Carbonnier,  they  are  liable  to  bo 
devoured  by  the  females  of  their  own  species  when  carnivorous, 
and  no  doubt  by  other  speciea  Increased  size  must  be  in  some 
manner  of  more  importance  io  the  females,  than  strength  and 
siae  are  to  tho  males  for  fightmg  with  other  males ;  and  this 
perhaps  is  to  allow  of  the  production  of  a  vast  number  of  ova. 

In  many  species  the  male  alone  is  ornamented  with  bright 
colours;  or  these  are  much  brighter  in  the  male  than  the 
female.  Tho  male,  also,  is  sometime'^  provided  with  appendages 
which  appear  to  be  of  no  mure  use  to  him  for  the  ordinary 
purposes  of  life,  than  are  the  tail  feathers  to  the  peacock.  I  am 
indebted  for  most  of  the  following  facts  to  the  kindness  of  Dr. 
Giinther.  There  is  reason  to  suspect  that  many  tropica!  fishes 
differ  sexually  in  colour  and  structure ;  and  there  are  some 
strikil^  cases  with  our  British  fishes.     The  male  GaEwnymus  lyra 

'•  S«e   Tirrell'i   account   of  the      cellcnt  fignre.  and  p.  423.  432. 
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has  been  called  the  gemmecus  dragonei  "  from  its  brilliant  gcni- 
"  like  colours."  When  fresh  caught  from  the  Bea  the  body  is 
yellow  of  various  shades,  striped  and  spotted  with  vivid  blue  on 
the  head ;  the  dorsal  tins  are  pale  brown  with  dark  longitudinal 
bands;  the  ventral,  caudal,  and  anal  flns  being  bluish-black. 
The  female,  or  sordid  dragonot,  was  confddercd  by  Linnjeus,  and 
by  many  subsequent  naturalists,  as  a  distinct  species ;  it  is  of  a 
dingy  reddish-brown,  with  the  dorsal  fin  brown  and  the  other 


fins  white.  The  sexes  differ  also  in  the  proportional  size  of  the 
head  and  mouth,  and  in  the  position  of  the  eyes ;"  but  the 
most  strikii^  difference  is  the  extraordinary  elongation  in  tbo 
male  (fig.  29)  of  the  dorsal  flu,  Mr.  W,  Saville  Kent  remarks 
that  this  "  singular  appendage  appears  from  my  observations 
"  of  the  species  in  confinement,  to  be  eubsorvient  to  tlie  same 
"  end  as  the  wattles,  crests,  and  other  abnormal  adjuncts  of 
"  the  male  in  gallinaceous  birds,  for  the  purpose  of  fascinating 
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"  thoir  mates.""  Tlic  young  males  resemble  tho  adult  femaicB 
in  structure  and  colour.  Throughout  the  genua  Callionymus,'* 
the  male  is  generally  much  more  brightly  spotted  than  tha 
female,  aad  in  several  species,  not  only  the  dorsal,  hut  the  anal 
fin  is  much  elongated  in  the  males. 

The  male  of  the  Cottas  scorpim,  or  sea-scorpion,  is  slenderer 
and  smaller  than  the  female,  There  is  also  a  great  difference 
in  colour  between  them.  It  is  difficult,  as  Mr.  Lloyd  "  remarks, 
"  for  aoy  one,  who  has  not  seen  this  flah  during  the  spawning- 
"  season,  when  its  hues  are  hrighteet,  to  conceive  the  admixture 
"  of  brilliaDt  colours  with  which  it,  in  other  respects  so  ill- 
"  favoured,  is  at  that  time  adorned."  Both  sexes  of  the  Labrus 
fnixtus,  altliOTigh  very  different  in  colour,  are  beautifal;  tha 
male  being  orange  with  bright  blue  stripes,  and  the  female 
bright  red  with  some  black  spots  on  the  back. 


.    XipliDphi 


In  the  very  distinct  family  of  the  Cyprittodontidte — inhabitants 
of  the  fresh  waters  of  foreign  lands— the  sexes  sometimes  differ 
much  in  various  characters.  In  the  male  of  the  Mollienesta 
pete/tensis,"  the  dorsal  fin  is  greatly  developed  and  is  marked 

'5  'NntQi-e,'  July  1873,  p.  264.  "  With   rsspect  to  this  and  the 

^*  'Catnlogneof  Acanth.     Fishes  following  species  I  am  indebted  to 

tn   the    British    Mnseiim,'    by    Dr.  Dr.  Gfiother    for    information:  sea 

Bilnther,  1861,  pp.  138-151.  also   his   paper   on    the    'Fishes  of 

"  'Game  Birds  of  Sweden,'  Sic,  Central    America,'     in     'Transact. 

1537,  p.  486.  Zoolog.  Soc."  vol.  vi   1868,  p-  485. 
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iviUi  a  row  of  Ifo^,  round,  ocellated.  bright- coloured  spots; 
n-bilat  the  same  fin  in  the  female  is  smaller,  of  ft  diflerent  shape, 
and  marked  only  witli  irregularlj  craved  brown  spots.  In  the 
male  the  basal  nifli'gin  of  the  anal  fin  is  also  a  little  produced 
iind  dark  coloured.  In  the  male  of  an  allied  form,  tte  Xipha- 
pharus  JJeilerii  (fig.  80),  the  inferior  margin  of  the  caudal  fin  ia 
developed  into  a  long  filament,  which,  as  I  hear  from  Dr.  Giinther, 
16  striped  with  hr^t  colours.  This  filament  does  not  contain 
3,  and  apparently  cannot  be  of  any  direct  use  to  the 
s  in  the  case  of  the  Callionymus,  the  males  whilst  young 
9  the  adult  females  in  colour  and  structure.  Sexual 
■differences  such  as  these  may  be  strictly  comx)ared  with  those 
which  are  so  frequent  with  gallinaceous  birds." 

In  a  siluroid  fish,  inhabiting  the  fresh  waters  of  South  America, 
the  Plecoslomaii  harbdtus"  (fig. '61),  ihsD^le  has  its  mouth  and 
inlor-operculiun  fringed  with  a  heard  of  stiff  hairs,  of  wiiich  the 
female  shows  hardly  a  trace.  These  hairs  are  of  the  nature  of 
Bcnlea.  In  another  species  of  the  Ranio  genus,  soft  flexible  ten- 
tacles project  from  the  front  part  of  the  head  of  the  male,  which 
are  absent  in  the  female.  These  tentacles  are  prolongations  of 
the  true  skill,  and  therefore  are  not  homologous  with  the  stiff 
hairs  of  the  former  species ;  but  it  can  hardly  be  doubted  that 
both  serve  the  same  purpose.  What  this  purpose  may  be,  it  is 
difiicult  to  conjecture^  ornament  does  not  here  seem  probable, 
but  me  can  hardly  Buppose*that  stiff  hairs  and  flexible  filaments 
can  be  usefuJ  in  any  ordinal  way  to  the  males  alone.  In  that 
strange  monster,  the  _C/ii™ twit  laoiistrosa,  the  male  has  a  hook- 
shaped  bone  on  the  top  of  the  head,  directed  forwards,  with  its 
end  rounded  and  covered  with  sharp  spines;  in  the  female"  this 
"  crown  is  altf^ther  absent,"  but  what  its  use  may  be  to  the 
male  is  utterly  nnknown." 

The  structures  as  yet  referred  to  are  permanent  in  the  male 
after  he  has  arrived  at  maturity ;  but  with  some  Blennies,  and  in 
another  allied  genus,*'  a  crest  is  developed  on  the  head  of  the 
male  only  duringthe  breeding-season,  and  the  body  at  the  same 
time  becomes  more  brightly-coloured.  There  can  be  little  loubt 
that  this  crest  serves  as  a  temporary  sexual  omamimt,  fc»  the 
female  does  not  exhibit  a  trace  of  it.  In  other  species  oftthe 
same  genus  both  sexes  possess  a  crest,  and  in  at  least  one  epicies 

"  Dr;   Gtintter    makes   this   re-  Water,'  Julj  1868,  p.  377,  wi*  a 

mark  ;  'Xktalogaa  of  Fishis  ia  the  figure.     iUay  other  cases  roiilljie 

Britisll  lifliseum,'  vol.  iii.  1861,  p.  added  of  structures  peculiar  to  Sie 

-Wl.  male,  of  wliich   ths   uses   are  Bill 

V"  See  Dr.  Onnther  on  tlils  Eeniis,  known, 

in^a™,  7oolog.  Scw.'lSee,  p.  asi.  "  Dt,    GllntW,    'Catalogue   ol 

'■>     Bnckiand,  in     '  Land  and  Fishes,' vol.  iii.  pp.  221  and  3«. 
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neittcr  eex  is  tlniB  provided.  In  many  of  tho  CliroiQidio,  for 
instance  in  Geophagus  and  especiallj  in  Ciehia,  the  males,  as  1 
heal  from.  ProfeESor  Agassiz,'"  haYe  a  conspicuous  protuberance 
on  the  forehead,  which  is  wholly  wanting  in  tho  feniales  and  in 
the  young  males.  ProfcEsor  Agassiz  adds,  "  I  have  often 
"  observed  these  fishes  at  the  time  of  epawning  when  the  pro- 
"  tuberance  is  lai^est,  and  at  other  seasons  when  it  is  totally 
"  wantjng,  and  the  two  sexes  shew  no  difference  ■whateTer  in  the 
"  outline  of  the  profile  of  the  head.  I  never  conid  ascertain  that 
"  it  Bubserves  any  special  function,  and  the  Indians  on  tho 
"  Amazon  know  nothing  about  its  use."  These  protuberances 
resemble,  in  their  periodical  apyiearance,  the  fleshy  caruncles  on 
the  heads  of  certain  birds;  but  whether  they  serve  as  omamenti 
must  I'emoin  at  present  donbtfol. 

I  hear  from  Professor  Agassiz  andlir.  Giinther.that  the  males 
of  those  fishes,  which  differ  permanently  in  colour  from  the 
females,  oftai  become  more  brilliant  during  the  breeding-season. 
This  is  likewise  the  case  irith  a  multitude  of  fi.ihes,  the  sexes  of 
which  are  identical  in  colour  at  all  other  seasons  of  the  year. 
The  f«nch,  roach,  and  perch  may  be  given  as  instances.  The 
male  salmon  at  this  season  is  "marked  on  the  cheeks  with 
"  orange-coloured  stripes,  which  give  it  the  appearance  of  a 
"  Labma,  and  the  body  partakes  of  a  golden  orange  tinge.  Tlio 
"  feniales  are  dark  in  colour,  and  are  commonly  called  bla«k- 
"flsh."**  An  analogous  and  even  greater  change  takes  place 
with  the  Salmo  eruxE  or  bull  trout;  the  males  of  the  char 
(S,  umUti)  are  likewise  at  t-ls  season  rather  brighter  in  colour 
than  the  females.'*  The  colours  of  the  pike  ( Esoo:  Teticulaiui)  of 
liie  United  States,  especially  of  the  male,  becotne,  durii^  the 
breeding-fieason,  exceedingly  intense,  brilliant,  and  irideacent." 
Another  striking  instance  out  of  many  is  afforded  by  tho  male 
BtJcklebaok  (OoBierosiots  hivrui),  whioh  is  described  by  Mr. 
"Warington,"  as  being  then  "  beautiful  beyond  description." 
The  back  and  eyes  of  the  female  are  simply  brown,  and  the  belly 
white.  The  eyes  of  the  male,  on  the  othtsr  hand,  are  "of  the 
"  most  splendid  green,  having  a  metallic  lustre  like  the  groen 
"  feathers  of  some  humming-birds.  The  throat  and  belly  are 
"  of  a  bright  crimson,  tho  back  of  au  ashy-green,  and  the  whole 
"  fish  appears  as  though  it  were  somewhat  translucent  and 

"  S8B  also  '  A  Journey  in  Brazil,'  Mag.  of  Nat.  Hiitory,'  vol.  vi.  184 1, 

by  Prof,  and  Mrs.  Agassi!,  1868,  p.  p.  440. 

220,  "  -The  AniniLan  Agdeultiinst, 

"  ^amU,  'British   Fiahes,'  vul.  1868,  p.  100. 

IL  1835,  pp.  10, 12,  3S.  "  'Annalsand  Mag.  tf  Nat.  Hist. 

••  W.  Thompson,  id  ■Anaals  and  Oet,  1852. 
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"  glowed  with  an  internal  incandescence."  After  the  breedii^- 
BffiisoQ  these  colonts  all  change,  the  throat  and  belly  become  of  a 
paier  red,  tho  back  more  green,  and  the  glowing  tints  subside. 

With  respect  to  tho  conrtahip  of  fishes,  otJier  cases  have  been 
observed  since  the  first  edition  of  this  book  appeared,  besides  that 
ahready  given  of  the  stickleback.  Mi.  W.  S.  Kent  saja  that  the 
male  of  the  Labru)  mio^us,  whicb,  as  we  have  seen,  diflera  in 
colour  from  the  female,  makes  "  a  deep  hollow  in  the  sand  of  the 
"  tank,  and  then  endeavours  in  tlie  most  persuasive  manner  to  in- 
"  duce  a  female  of  the  same  species  to  share  it  with  him,  swim 
"  niiiig  backwards  and  forwards  between  her  and  the  completed 
"  nest,  and  plainly  exhibiting  the  greatest  anxiety  for  her  to  follow." 
The  males  of  Cantliarua  Uneafus  become,  diirii^  the  breeding- 
season,  of  deep  leaden-black ;  they  then  retire  from  the  shoal,  and 
oscaTate  a  hollow  as  a  nest.  "Each  male  now  mounts  vigilant 
''  guard  over  his  respectivB  hollow,  and  vigoroiisly  attacks  and 
"  drives  away  any  other  fish  of  the  same  sex.  Towards  his  com- 
"  jmnions  of  the  opposite  sex  his  conduct  is  far  different ;  many  of 
"  the  latter  are  now  distended  with  spawn,  and  these  he  endeavours 
"  by  all  the  means  in  his  power  to  lure  singly  to  his  prepared 
"  LolIow,and  there  todeposit  the  myriad  ova  with  whicli  theyara 
"  laden,  which  he  then  protects  and  guards  with  the  greatest  care.'" 

A  more  striking  case  of  courtship,  as  well  as  of  display,  by  tho 
males  of  a  Ghineee  Macropus  has  been  given  by  M.  Carbonnier, 
who  carefully  observed  these  fishes  under  confineroent."  The 
males  are  most  beautifully  coloured,  more  so  tban  the  females. 
During  the  breeding-season  they  contend  for  tho  possession  of 
the  females ;  and,  in  the  act  of  courtship,  expand  their  fins, 
which  are  spotted  and  ornamented  with  brightly  coloured  rays, 
in  the  same  manner,  according  to  M.  Oarbonnier,  as  the  peacock. 
They  then  also  bound  about  the  females  with  much  vivacity,  and 
appear  by  "  I'^talage  da  leurs  vives  coulours  cherchai  a  attirer 
"  I'atfention  des  femelles,  lesqueUes  ne  paraissaient  indiffcrent«s 
"  a  ce  manfige,  elles  nageaient  avee  une  molle  lentenr  vers  lea 
"  mfiles  et  semblaient  so  complaire  dans  leur  voisinage."  Aftor 
the  male  has  won  his  bride,  he  makes  a  little  disc  of  froth  by 
blowing  air  and  mucus  out  of  his  mouth.  Ha  then  collects  tho 
fertilised  ova,  dropped  by  the  female,  in  his  month ;  and  thia 
caused  M.  Carbonnier  much  alarm,  as  he  thought  that  thoy  were 
going  to  be  devoured.  But  the  mala  soon  deposits  them  in  tho 
disc  of  froth,  afterwards  gnardicg  them,  repairing  the  froth,  and 
taking  care  of  the  young  when  hatched.  I  mention  those  par- 
ticolars  because,  as  we  shall  presently  see,  there  are  fishes,  the 

■■  '  Satare,'  May,  1873,  p-  35. 
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males  of  which  hatch  their  cggK  in  their  mouths,  and  those  who 
do  not  believe  in  the  principle  of  sradnnl  evolution  ni^ht  ask  how 
could  BUeh  a  habit  have  or^inated ,  but  the  difficulty  is  much 
diminished  when  we  know  that  tlipre  are  Bshes  which  thus 
coUwt  and  carry  the  eggs ;  for  if  delayed  by  any  cause  in 
depositing  them,  the  habit  of  hatching  them  in  their  moaihs 
might  have  been  aciuired. 

To  return  to  oui  more  immediate  suhjeet.  The  case  stands 
this ;  female  fishes,  as  far  as  I  can  learn,  never  willingly  spawn 
oicept  in  the  presence  of  the  males ;  and  the  males  never  fertilise 
the  ova  except  in  the  presence  of  the  females.  The  males  fight 
for  the  possession  of  the  females.  In  many  species,  the  males 
whilst  youi^  resemble  the  females  in  colour ;  but  when  adult 
become  much  more  briUiant,  and  retain  their  colours  throughout 
life.  In  other  species  the  males  become  brighter  than  the  females 
and  otherwise  more  highly  ornamented,  only  during  the  season 
of  love.  The  males  sedulously  court  the  females,  and  in  one 
case,  88  we  have  seen,  take  pains  in  displaying  their  beauty 
before  them.  Can  it  be  believed  that  thej  would  thus  act  to  no 
purpose  during  tiieii  courtehip?  And  this  would  be  the  case, 
unless  the  females  exert  some  choice  and  select  those  males 
which  please  or  excite  them  most.  If  the  female  exerts  such 
choice,  all  the  above  facts  on  tte  ornamentation  of  the  males 
become  at  once  intelligible  by  the  aid  of  sexual  selection. 

"We  have  next  to  enquire  whether  this  view  of  the  bright 
colours  of  certain  male  fishes  having  been  acquired  through 
aesual  selection  can,  through  the  law  of  the  equal  transmission  of 
characters  to  both  sexes,  be  extended  to  those  grouje  in  which  the 
toaleB  and  females  are  brilliant  in  the  same,  or  nearly  the  same 
degree  and  manner.  In  such  a  genus  as  liabrus,  which  includes 
some  of  the  most  splendid  fishes  in  the  world — for  instance,  the 
Peacock  Labms  {L.  pavo),  desoribed,*'  with  pardonable  exaggera- 
tion, as  formed  of  polished  scales  of  gold,  encrusting  lapia-lazuli, 
rnbies,  sapphires,  emeralds,  and  amethyBts— we  may,  with  much 
probability,  accept  this  belief;  for  we  have  seen  that  the  eexoe  in 
at  least  one  species  of  the  genus  differ  greatly  in  colour.  With 
some  fishes,  as  with  many  of  the  lowest  animals,  splendid  colours 
may  be  the  direct  result  of  the  nature  of  their  tissues  and  of  the 
surroimding  conditions,  without  the  aid  of  selection  of  any  kind. 
The  gold-fish  (fiyprinus  auratas),  judging  from  the  analogy  of 
the  golden  variety  of  the  common  carp,  is  perhaps  a  case  in  point, 
as  it  may  owe  its  splendid  colours  to  a  single  abrupt  variation, 
due  to  the  conditions  to  which  this  fish  has  been  subjected  nnder 

»  Bory  de  Siunt  Vincent,    in  '  Diet.  ClaiB.  dllist.  Kal.'  tem.  ii.  tSiS 
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oonflnaiient.  It  is,  however,  more  probable  ttat  these  coloitra 
nave  been  intensified  through  artificial  selection,  aa  this  speeioa 
fias  been  carefully  bred  in  China  from  a  remoi«  period."  Under 
natural  conditions  it  does  not  eeem  probable  tbat  beings  so 
Dighly  organised  aa  fishes,  and  which  live  under  snoh  complex 
relations,  should  become  brilliantly  colonred  without  sufiering 
norne  evil  or  receiving  some  benefit  from  so  great  a  change,  and 
consoqTiently  without  the  intervention  of  natural  selection. 

WTiat,  then,  are  we  to  conclude  in  regard  to  the  many  fishes, 
both  sexes  of  which  are  splendidly  coloured?  Mr.  Wallace" 
beheves  that  the  species  whioli  frequent  reefs,  where  corala  and 
other  brightly -coloured  organisms  abound,  are  brightly  coloured 
in  order  to  escape  detection  by  their  enemies;  but  according  to 
.  my  recollection  they  were  thus  rendered  highly  conspicuous. 
In  the  fresh-waters  of  the  tropics  ■  there  are  no  brilliantly- 
coloured  corals  or  other  organisms  for  the  fishes  to  resemble ; 
yet  many  species  in  the  Amazons  are  beautifully  coloured,  and 
many  of  the  carnivorous  Cyprinidte  in  India  are  ornamented 
with  "bright  longitudinal  lines  of  various  tints."*'  Mr.  M'Clel- 
land,  in  describing  these  fishes,  goes  so  far  as  to  suppose  that 
"  the  peculiar  briHianey  of  their  colours "  serves  as  "  a  better 
"  mark  for  king-fishers,  terns,  and  other  buds  which  are 
"  destined  to  keep  the  number  of  these  fishes  in  check ; "  but  at 
the  present  day  few  naturalists  will  admit  that  any  animal  has 
been  made  conspicuous  aa  an  aid  to  its  own  destruction.  It  is 
possible  that  certain  fishes  may  have  been  rendered  conspicuous 
in  order  to  warn  birds  and  beasts  of  prey  that  they  were 
unpalatable,  as  explained  when  treating  of  caterpillars ;  but  it 
is  not,  I  believe,  known  that  any  fish,  at  least  any  fresh-water 
fish,  is  rejected  from  being  distastefal  to  fish-devouring  animals. 
On  the  whole,  the  most  probable  view  in  regard  to  the  fishes,  of 
which  both  sexes  are  brilliantly  coloured,  is  that  their  colours 
were  acquired  by  the  males  i 
transferred  equally  or  nearly  si 

**  0       g  mm  has    cen "  prodnced  at  Hangohow  a 

(d  mad  m    w  On  riety  culled  the  fire-fish,  from  its 

f  m  Dm  enaely  red  colour,     it  is   uni- 

W  Esllj  admired,  and  there  h  not, 

N  Q        es,   A  6  ousehold  where  it  is  not  cul- 

pe  H  as  a  source  of  profit." 
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We  liaTe  now  to  consider  whether,  when  the  male  differs  in  a 
marked  manner  from  the  female  in  colonr  or  in  other  orna- 
ments, he  alone  haa  been  modified,  the  Tariations  being  inherited 
by  his  male  ofepring  alone;  or  whether  the  female  has  been 
epecially  modified  and  rendered  inconspionous  for  the  sake  of 
protection,  such  modifications  beii^  inherited  only  by  the 
females.  It  is  impossible  to  donbt  that  colour  has  been  gained 
by  many  fishes  as  a  protection :  no  one  can  examine  the  speckled 
upper  snrfece  of  a  flounder,  and  OTerlook  its  resemblance  t«  the 
sandy  bed  of  the  sea  on  which  it  lives.  Certain  fishes,  moreover, 
can  through  the  action  of  the  nervous  system,  change  their 
colours  in  adaptation  to  snirounding  objects,  and  that  within  a 
short  time.""  One  of  the  most  striking  instances  ever  recorded 
of  an  animal  being  protected  by  its  colour  (as  far  sa  it  can  bo 
judged  of  in  preserved  specimens),  as  well  as  by  its  form,  is  that 
given  by  Dr.  Giinther"  of  a  pipe-fish,  which,  with  its  reddish 
streaming  filaments,  is  hardly  distinguishable  from  the  sea-weed 
to  which  it  clings  with  its  prehensile  tail.  But  the  question  now 
under  consideration  la  whether  the  females  alono  have  been 
modified  for  this  object.  We  can  see  that  one  ses  will  not  be 
modified  throngh  natural  selection  for  the  sake  of  protection 
more  than  the  other,  suppodcg  both  to  vary,  unless  one  sex  is 
exposed  for  a  longer  period  to  danger,  or  has  less  power  of 
escaping  from  such  danger  than  the  other;  and  it  does  not 
appear  that  with  fishes  the  sexes  differ  in  these  respects.  As 
far  as  there  is  any  difference,  the  males,  from  being  generally 
smaller  and  from  wandering  more  about,  are  exposed  to  greater 
danger  than  the  females;  and  yet,  when  the  sexes  differ,  the 
males  are  almost  always  the  more  conspicuously  coloured. 
The  ova  are  fertilised  immediately  after  being  deposited;  and 
when  this  process  lasts  for  several  days,  as  in  the  case  of 
the  salmon,"  the  female,  during  the  whole  time,  is  attended  by 
the  mal&  After  the  ova  are  fertilised  they  are,  in  most  casce, 
left  unprofeoted  by  both  parents,  so  that  the  males  and  females, 
as  fiir  as  oviposition  is  concerned,  are  equally  exposed  to  danger, 
and  both  are  equaOy  important  for  the  production  of  fertile  ova ; 
consequently  the  more  or  less  brightlr-coloured  individuals  of 
either  sex  wonld  he  equally  liable  to  be  destroyed  or  preserved, 
rrad  both  wonld  have  an  equal  influence  on  the  colours  of  their 
ofepring. 

Certain  fishes,  belonging  to  several  families,  make  nests,  and 
some  of  them  take  care  of  tteir  young  when  hatched.    Both 

"  G.  Ponehet,  L'Institat.  Nov.  1,      327,  pi.  liv.  and  it. 
;9T1,  p.  13i.  "  Yarrell,  '  British   FUkei,'  voi 
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Beses  of  the  br^ht  eoIoTiied  Crenilabrus  massa  and  melons  'wori 
together  in  building  their  neste  with  sea-weed,  etiells,  Ac." 
But  the  niales  of  certain  fishea  do  all  the  work,  and  aftertrcirda 
tato  osclnBiTO  charge  of  the  young.  This  is  the  case  with  the  dull- 
coloured  gobies,"  in  which  the  eeies  are  not  kuown  to  differ  in 
oolonr,  and  likewise  with  the  sticklebacks  (Gasterosteus),  in  which 
the  males  become  briUiantl;  coloured  during  the  spawnii^  season. 
Tte  mate  of  the  smooth-tailed  stickleback  (0.  leiurus)  performs 
the  duties  of  a  nurse  with  exemplary  care  and  valance  daring 
a  long  time,  and  is  continually  employed  in  gently  leading  back 
the  young  to  tte  nest,  wlien  they  stray  too  fitr.  He  courageoufily 
drives  nway  all  enemies,  including  the  females  of  his  own  species. 
/t  would  indeed  be  no  small  relief  to  the  male,  if  the  female,  after 
depositing  her  ^g^,  were  immediately  devoured  by  some  enemy, 
for  he  is  forced  incessantly  to  drive  her  from  the  nest^" 

The  males  of  certaia  other  fishes  inhabiting  South  America 
and  Ceylon,  belonging  to  two  distiaet  Orders,  have  the  estra- 
ordioary  habit  of  hatching  within  their  mouths  or  branchial 
cavities,  the  e^s  laid  by  the  females."  I  am  informed  by 
Professor  Agassiz  that  the  males  of  the  Amazonian  species 
wliich  follow  this  habit,  "  not  only  are  generally  brighter  than 
"  the  females,  but  the  difference  is  greater  at  the  spawning-season 
"  than  at  any  other  time."  The  species  of  Geophagns  act  in  the 
same  manner;  and  m  this  genus,  a  conspicuous  protuberance 
becomes  developed  on  the  forehead  of  the  males  during  the 
breeding-season.  With  the  various  species  of  Ghromids,  as 
Professor  AgaBsiz  likewise  informs  me,  seiuol  differences  in 
colour  may  be  observed,  "  whether  they  lay  their  eggs  in  the 
"  water  among  aquatic  plants,  or  deposit  them  m  holes,  leaving 
"  them  to  come  out  without  further  care,  or  build  shaDow  nests 
"  in  the  river  mud,  over  which  they  sit,  as  our  Pomotis  does. 
"  It  ought  also  to  be  observed  that  these  sitters  are  among  the 
"  brightest  species  in  their  respective  families ;  for  instance, 
"  Hygrogonus  is  bright  green,  with  large  black  ocelli,  encircled 
"  with  the  most  briUiant  red."  Whether  with  all  the  species  of 
Chromids  it  is  the  male  alone  which  sits  on  the  eggs  is  not 
known.    It  is,  however,  manifest  that  the  fact  of  the  e^s  being 

■'  AccocdioE  to  the  gliservitions      naU  andMng.  of  Nat.  Hist.' Novem- 
of  M.  Gerbe ;  see  GSnther's '  Record      ber  1855. 
of    Zooiog.    Literatore,'    I8S5,    p.  "  Prof.  Wyman.  in 'Pros.  Boston 

"  Covier,  'K6gne  Animal,'   vol.      Also  Prof.  Tamtt,   id  'Joarnal  of 

J.  1829,  p.  242.  Anatomy  and  Php.'  Nov.  1,  IMS, 
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protected  or  nBprotected  b;  the  parents,  has  had  h'ttle  or  no 
influence  on  the  differences  in  colour  between  the  sexoe.  It  ia 
further  raanifest,  iu  all  the  cases  in  which  the  males  take 
eiclnsive  charge  of  the  nests  and  young,  that  the  destruction 
of  the  biighter-eoloured  males  would  be  fai  more  influential  on 
the  character  of  the  race,  than  the  destruction  of  the  brighter- 
coloured  females;  for  the  death  of  the  male  during  the  period  of 
incubation  or  narsing  would  entail  the  death  of  the  young,  eo 
that  they  could  not  inherit  hia  peculiarities;  jet,  in  many  of 
these  very  cases  the  males  are  more  conspicuonfily  coloured  than 
the  females. 

Inmost  of  the  Lophohranchii  (Pipe-fish,  Hippocampi,  &c.) 
the  males  have  either  marsupial  sacks  or  hemispherical  de- 
pressionR  on  the  abdomen,  iu  which  the  ova  laid  by  the  female 
are  hatched.  The  males  also  shew  great  attachment  to  their 
young."  The  sexes  do  not  commonly  differ  much  in  colour; 
but  Dr.  Giinther  believes  that  the  male  Hippocampi  are  rather 
brighter  than,  the  females.  The  genus  Solenostoma,  however, 
offers  a  curionB  exceptional  case,*'  for  the  female  is  much  more 
vividly-coloured  and  spotted  than  the  male,  and  she  alone  has  a 
marsupial  sack  and  hatches  the  eggs;  so  that  the  female  of 
Solenostoma  differs  from  all  the  other  Lopbot>ranchii  in  this 
latter  respect,  and  from  almost  all  other  fishes,  in  being  more 
brightly-coloured  thau  the  male.  It  is  improbable  that  this 
remarkable  double  inversion  of  character  in  the  female  should 
be  an  accidental  coincidence.  As  the  males  of  several  fishes, 
which  take  eiclnsive  charge  of  the  e^s  and  young,  are  more 
brightly  coloured  than  the  females,  and  aa  bore  the  female  Sole- 
nostoma takes  the  same  charge  and  is  brighter  than  the  male,  it 
might  be  argued  that  the  conspicuous  colours  of  that  ses  which 
is  the  more  important  of  the  two  for  the  welfare  of  the  ofepring, 
must  be  in  some  manner  protective.  But  from  the  large  number 
of  fishes,  of  which  the  males  are  either  permanently  or  period- 
ically  brighter  than  the  females,  but  whose  life  is  not  at  all 
more  important  for  the  welfare  of  the  species  than  that  of  the 
female,  this  view  can  hardly  be  maintained.  When  wo  treat 
(rf  birds  we  shall  meet  with  analc^ous  cases,  where  tbere  has 
been  a  complete  inversion,  of  the  nsnal  attributes  of  the  two 
sexes,  and  we  shall  then  give  what  appears  to  be  the  probable 
explanation,  namely,  that  the  males  have  selected  the  more 
attTftctJve  females,  instead  of  the  latter  having  selected,  ia 

»•    TarTell,     'Hist,     of    Britieh  Fhhes  of  Zaniihar,' by  Col.  Plsffsir, 

FishBs,'  ml.  ii.  1836,  pp.  329,  338.  1B66,  p.  137,  h.Ts   re-iiamined  tb. 

"  Dr.  OUnthsr,  liace  pDblisbiDg  specim^iis,  and   has   givau  au   the 

in  KcooEt  of  this  species  in  'The  aJjovB  inforniHtion. 


yGooc^le 


Chap.  XII.  FisJus  347 

eccordance  with,  the  TKnal  rule  throoghout  the  animal  kingdom, 
the  more  attractiye  males. 

Oa  tie  whole  we  may  conclude,  that  with  moat  fishes,  in 
which  the  seies  differ  in  colour  or  in  other  ornamental  charac- 
ters, the  males  originallj  Taried,  with  thoir  Tariationa  trans- 
mitted to  the  same  sex,  and  acciomnlatod  through  sexual 
Belection  by  attracting  or  exciting  the  females.  In  many  cases, 
LoweTer,  such  characters  have  been  transferred,  either  partiaDy 
or  completely,  to  the  females.  In  other  cases,  again,  both  seies 
have  been  coloured  alike  for  the  sake  of  proteetioii;  but  in 
no  instance  does  it  appear  that  the  female  alone  has  had  her 
colonra  or  other  characters  spocially  modified  for  this  latter 
purpose. 

The  last  point  which  need  be  noticed  is  that  fishes  are  known 
to  make  Tarious  noises,  some  of  which  are  described  as  being 
musicaL  Dr.  Dufoss^,  who  has  especially  attended  to  this 
subject,  says  that  the  sounds  are  volantarily  produced  in  several 
ways  by  different  fishes :  by  the  friction  of  the  pharyngeal  bones 
—by  lie  Tibration  of  certain  muBcles  attached  to  the  swim- 
bladder,  which  Beryes  as  a  resounding  board — and  by  the  vibra- 
tion of  tbe  intrinsic  muscles  of  the  swim-bladder.  By  this  latter 
means  the  Trigla  produces  pure  and  long-drawn  sounds  which 
range  over  nearly  an  octave.  But  the  most  interesting  case  for 
US  is  that  of  two  species  of  Ophidium,  in  which  the  males  alone 
are  provided  with  a  sound-producing  appaiatus,  consisting  of 
small  movable  bones,  with  proper  muscles,  in  comiection  with 
tha  swim-bladder."  The  drumming  of  the  TJmbrinas  in  the 
European  seas  is  said  to  be  audible  from  a  depth  of  twenty 
fathoms ;  and  the  fishermen  of  Bochelle  assert  "  that  the  males 
"  alone  make  the  noise  during  the  spawning-time ;  and  that  it 
"  is  possible  by  imitating  it,  to  take  them  without  bait'"'  From 
this  statement,  and  more  especially  from  the  case  of  Ophidium, 
it  is  almost  certain  that  in  this,  ttie  lowest  class  of  the  Verte- 
brata,  as  with  so  many  insects  and  spiders,  Bonnd-produoing 
instruments  have,  at  least  in  some  cases,  been  developed  through 
sexual  selection,  as  a  means  for  bringing  the  sexes  together. 

•I  '  Comptes  Rendus."     Tom.  ilrt.  the  Dutrh  trnBslation  of  this  work 

1858,  p.  353.     Tom.  iWii.  1858,  p.  (vol.  ii.,  p.  38),  gives  some  further 

816.    Tom.  lir.  1862,  p.  393.     The  particulars  oo  th«  sounds  made  by 

noiBu  luade  bythe  Umbrinas(S!»(cna  fishes. 
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AUFHIBIANS. 

Urode^a. — I  will  begin  with  the  tailed  -imphihians  Tlie  fcxea 
of  salamanders  or  newts  often  diffi,r  much  hoth  m  colour  ind 
gttucture.  In  some  species  jreliensile  clawi  are  developed  on 
the  fore-legs  of  tlie  males  dtmng  tlie  breedmg  season  and  at 
this  season  in  the  male  Ti-iton  ptlmipei  the  limd  feet  ire  pro 
Tided  with  a  swimming-web  whieh  ir  almost  completely 
absorbed  during  the  winter;  so  that  their  fict  then  rL'^mlle 


f ■  ""^N^ 


those  of  the  female."  This  structure  no  doubt  aids  tlio  male 
in  his  eager  search  and  pursuit  of  the  female.  "Whilst  courting 
her  he  rapidly  Tibratrai  the  end  of  his  tail.  With  our  common 
newts  (Triton  punctatits  and  cristatm)  a  deep,  much  indented 
crest  is  developed  along  the  back  and  tail  of  the  male  during  lie 
breeding-season,  which  disapiiears  during  the  winter.  Mr.  St. 
Geoige  Mivart  informs  me  that  it  is  not  furnished  with  muscles, 
and  therefore  cannot  be  used  for  locomotion.  As  during  the 
ceason  of  courtship  it  becomes  edged  with  bright  colours,  there 
can  hardly  he  a  doubt  that  it  is  a  masculine  ornament.  In 
many  species  the  body  presents  strongly  contrasted,  though 
lurid  tinte,  and  these  become  more  Tivid  during  the  tirooding- 
season.  The  male,  for  instance,  of  our  common  little  newt 
(Tritim  punctot'is)  is  "  brownisli-grey  above,  passing  into  yellow 


'  Bell, '  History  of  Britisli  Reptiles,'  2iid  sdit.  1849,  pp.  156-1 
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"  beneath,  which  in  the  spring  becomes  a  rich  briglit  orange, 
"  njHjKed  everywhere  with,  round  dark  spots."  The  edge  of  the 
crest  also  is  then  tipped  with  bright  red  or  Tiolet  The  female 
is  usually  of  a  yellowish-brown  colom  with  scattered  brown 
dots,  and  the  lower  surfiico  is  often  quite  plain."  The  young 
are  obscurely  tinted.  The  ova  are  fertilised  during  the  act  of 
deposition,  and  are  not  subsequently  tended  by  either  parenf. 
We  roay  therefore  conclude  that  the  males  have  acquired  their 
strongly-marked  colours  and  ornamental  appendages  through 
sexual  selection ;  these  being  transmitted  either  to  the  male 
of&pring  alone,  or  to  both  seies. 

AnuTo.  or  Batraokia. — With  many  frc^  and  loads  the  colours 
evidently  serre  as  a  protection,  such  as  the  bright  green  tints 
of  ttee-frogs  and  the  obscure  mottled  shades  of  many  terrestrial 
species.  The  most  conspicuously-coloured  toad  which  I  ever 
saw,  the  PhryntFeus  ntgrUtins,"'  had  the  whole  upper  surface  of 
the  body  as  hhxk  as  ink,  with  the  soles  of  the  feet  and  parts  of 
the  abdomen  spotted  with  the  brightest  vermilion.  It  crawled 
about  the  bare  sandy  or  open  grassy  plains  of  La  Plata  under  a 
scorcliing  sun,  and  could  not  fail  to  catch  the  eye  of  every  pass- 
ing creature.  These  colotirs  are  probably  beneficial  by  making 
this  animal  known  to  all  birds  of  prey  as  a  nauseous  mouthful. 

In  Nicaragua  there  is  a  htUe  irog  "  dressed  in  a  bright  livery 
"  of  red  and  blue  "  which  does  not  conceal  itself  like  most  other 
species,  but  hops  about  during  the  daytime,  and  Mr.  Belt  says" 
that  as  soon  as  he  saw  its  happy  sense  of  security,  he  felt  sure 
that  it  was  uneatable.  After  several  trials  he  succeeded  in 
temptii^  a  young  duck  to  snatch  up  a  young  one,  but  it  was 
instantly  rejected;  and  the  duck  "went  about  jerking  its  head, 
"  as  if  trying  to  throw  off  some  unpleasant  taste." 

With  respect  to  sexual  differences  of  colour,  Dr.  Giinther 
does  not  know  of  any  striking  instance  either  with  fi'ogs  or 
toads ;  yet  he  can  often  distinguish  the  male  from  the  female,  by 
the  tints  of  the  former  being  a  little  more  intense.  Kor  does 
he  know  of  any  striking  difference  in  external  structure  between 
the  sexes,  excepting  the  prominences  which  become  developed 
during  the  breeding-season  on  the  iront^Iegs  of  the  male,  by 
which  he  is  enabled  to  hold  the  female."    It  is  surpriaing  thai 

"  Bell,  '  HJFlory  of  British  liep- 
tiien,'  2nd  edit.  1849,  pp.  146,  151. 

"  'Zoology  of  the  Voyag*  of  llie  piate-llliB  callosities  on  the  thumi 

"  Beagle," '  1S43.     Bell,  ibid.  p.  49.  and  cortsia  rugosities  nn  the  hugers, 

"  '  The  tiaturalist  in  NicBtagus,'  which  perhaps  snb&erve  the  same  an^ 


yGooc^le 


350  The  Descent  of  Man.  Pabt  R, 

theso  ammala  ta^e  not  acciuired  more  sttongly-markcd  sexaal 
clmracteis ;  for  thoagli  cold-blooded  their  passions  are  stronfs 
Dr.  Giinther  intonna  me  tliat  he  has  several  times  found  oh 
■nnfortiwiate  female  toad  dead  and  Bmothered  from  ha^ng  been 
so  closely  embraced  by  three  or  four  males.  Frogs  have  been 
observed  by  Professor  Hoffman  in  G-iessen  fighting  all  day  long 
during  the  breeding-season,  and  with  so  much  violence^  that  one 
iiad  its  body  ripped  open. 

Frt^^  and  toads  offerone  interesting  sexual  difierence,  namely, 
in  the  musical  powers  possessed  by  the  males;  but  to  speulc 
of  music,  when  applied  to  the  discordant  and  overwhelming 
sounds  emitted  by  male  bull-frogs  and  some  other  species,  seems, 
accordit^  to  our  taste,  a  singularly  irappropriate  expression. 
Nevertheless,  certain  fn^s  sing  in  a  decidedly  pleasing  manner. 
Near  Eio  Janeiro  I  used  often  to  sit  in  the  evening  to  listen  to  a 
number  of  little  Hylie,  perched  on  blades  of  grass  close  to  the 
water,  which  sent  forth  sweet  chirping  notes  in  harmony.  The 
various  sounds  are  emitted  chiefly  by  the  males  during  thn 
breeding-season,  as  in  the  case  of  the  croaking  of  our  common 
frc^.'*  In  accordance  with  this  fact  the  vocal  ot^ns  of  the 
males  are  more  highly-developed  than  those  of  the  females.  In 
some  gencm  the  males  alone  are  provided  with  sacs  which  open 
into  the  larynx."  For  instance,  in  tte  edible  frog  (liana  escuknta) 
"  the  saes  ore  peenliar  tc  the  males,  and  become,  when  filled 
"  with  air  in  the  act  of  croaking,  large  globular  bladders,  stand- 
"  ing  out  one  on  each  side  of  the  head,  near  the  corners  of  the 
•'  mouth."  The  croak  of  the  male  is  thus  rendered  exceedingly 
powerful ;  whilst  that  of  the  female  is  only  a  slight  Kroaning 
noise."  In  the  several  genera  of  the  family  the  vocal  organs 
differ  consiiierably  in  structure,  and  tlieir  development  in  ail 
cases  may  bo  attributed  to  sexual  selection 


Bkftiles. 

Cheloiiia. — Tortoises  and  turtles  do  not  offer  well-marlicd 
sexual  differences.  In  some  species,  the  tail  of  the  male  is 
longer  than  that  of  the  female.  In  some,  the  plastron  or  lower 
Burfaee  of  the  shell  of  the  male  is  slightly  concave  in  relation  lo 
the  back  of  the  female.  The  male  of  the  mud-t«rtle  of  the 
United  States  (Chrgsemyt  picia)  has  claws  on  its  front-feet 
twice  as  long  as  those  ot  the  female ;  and  these  are  used  when 

'•  Bell,      '  Histerj     of     British  "  J.  Bishop,  in  '  Todd'e  Cyclop. 

Reptiles,'  1849,  p.  93.  of  Anat.  md  Phvs.'  vol.  iv.  p.  1503 
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the  sexes  umto."  'Witti  the  huge  tortoiso  of  tbo  Gaiapago* 
Islands  (Testudo  nigra)  the  mali«  are  said  io  grow  to  a  larger 
Bize  than  the  females;  during  the  pairmg-season,  and  at  eo 
other  time,  the  male  utters  a  hoarse  bellowing  noise,  which  can 
be  heard  at  the  distance  of  more  than  a  hundred  yards ;  the 
female,  on  the  other  hand,  nerer  uses  her  Toiee." 

With  the  Tuiliidv  elegans  of  India,  it  is  said  "  that  the  eombata 
"  of  the  males  may  be  heard  at  some  distance,  from  the  noise 
"  they  produce  in  butting  against  each  other."" 

Crocociffia.— The  seses  apparently  do  not  differ  in  colour ;  nor 
do  I  know  that  the  males  fight  together,  though  ttiis  is  pro- 
bable, for  some  kinds  mate  a  prodigious  disphiy  before  the 
females.  Bartram"  describes  the  male  alligator  as  striTicg 
to  win  the  female  by  splashing  and  roaring  in  the  midst 
of  a  lagooo,  *'  swollen  to  an  extent  ready  to  burst,  with  its 
"  head  and  tail  lifted  up,  he  spins  or  twirls  round  on  the 
"  surface  of  the  water,  like  an  Indian  chief  rehearsing  his  feats 
of  war."  During  the  season  of  Ioto,  a  musky  odour  is  emitted 
by  the  Eubmasillary  glands  of  the  crocodile,  and  pertadcs  their 
haunta." 

Ojihidia. — Dr.  Giinther  informs  me  that  the  males  are  always 
smaller  tlian  the  females,  and  generally  have  longer  and  slenderer 
tails;  but  he  knows  of  no  other  difference  in  external  stmotnre. 
In  regard  to  colour,  he  can  almost  always  distinguish  the  male 
from  the  female  by  his  more  strongly-pronounced  tints ;  thus 
the  black  zigzag  band  on  the  back  of  the  male  English  viper  is 
more  distinctly  defined  than  in  the  female.  The  difference  is 
much  plainer  in  the  rattle-snakes  of  N.  America,  the  male  of 
which,  as  the  keeper  in  the  Zoological  Gardens  shewedmc,  can  at 
onee  be  distinguished  from  the  female  by  having  more  lurid 
yellow  about  its  whole  body.  In  S.  Africa  the  JiiKep/nUna 
capensis  presents  an  anali^ous  difference,  for  the  female  "is 
"  never  so  fully  variegated  with  yellow  on  the  sides  as  the 
"male.""  The  male  of  the  Indian  Hipsas  cynodoa,  on  the 
other  hand,  is  blackish-brown,  with  the  belly  partly  black, 
whilst  the  female  is  reddish  or  yellowish-olive,  ivith  the  belly 
either  uniform  yellowish  or  maibled  with  hlaek.  In  the  Tragops 
dispar  of  the  same  country,  the  male  is  bright  green,  and  the 

"Mr.     a    J.    Majrnard,     "The  British  India,' 1804,  p.  7, 
AmsriaiB  Naluniliet,' Due  1869,  p.  "  "Pi'avsin     throngh     Carulina, 

65.V  *K.,  17W1,  p.  128, 
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female  bronze-coloured."  No  doubt  the  colours  of  soma  anakea 
aw  protective,  as  etemi  by  the  green  tints  of  tree-snakes,  and 
the  YariouB  mottled  shadoa  of  tie  species  which  live  in  sandy 
places ;  bnt  it  is  doubtful  whether  tbe  colours  of  many  kinds, 
for  instance  of  the  common  Ei^lish  snake  and  viper,  serve  to 
conceal  thein ;  and  this  is  still  more  doubtful  with  the  many 
foreign  si)eoiea  which  are  coloured  with  estreme  elegance.  The 
colours  of  oertaia  species  are  very  different  in  the  adult  and 
young  BtateK.** 

During  the  breeding-season  the  anal  scent-glands  of  snakes  are 
in  active  function ;"  and  so  it  is  with  the  same  glands  in  lizards, 
and  as  we  have  seen  with  the  submaxillary  glands  of  crocodiles. 
As  the  males  of  roost  animals  search  for  the  females,  theao 
odoriferons  glands  probably  serve  to  excite  or  charm  the  fen  ale, 
rather  than  to  guide  her  to  the  spot  where  the  male  may  ba 
found.  Male  snakes,  though  appearing  so  sluggish,  are  amorous ; 
for  many  have  been  obserscd  crowding  roimd  the  same  female, 
and  even  round  her  dead  body.  They  are  not  known  to 
fight  tc^ther  from  rivalry.  Their  intellectual  powers  are 
higher  than  might  have  been  anticipated.  la  the  Zoological 
(Jardens  they  soon  leam  not  to  strike  at  the  iron  bar  with  which 
their  cages  are  cleaned ;  and  Dr.  Keen  of  Philadelphia  informs 
me  that  some  snakes  which  he  kept,  learned  after  four  or  five 
times  to  avoid  a  noose,  with  which  they  were  at  first  easily 
caught.  An  excellent  observer  in  Ceylon,  Mr.  E.  Layard,  saw  " 
a  cobra  thrust  its  head  through  a  narrow  hole  and  swallow  a 
toad.  "  With  this  encumbrance  he  eould  not  withdraw  him- 
"  self;  finding  this,  he  reluctantly  disgorged  the  precious  mor- 
"  sel,  which  began  to  move  off;  this  was  too  much  for  Hcake 
"  philosophy  to  bear,  and  the  toad  was  again  seizedj  and  again 
"  was  the  snake,  after  violent  efforts  to  escape,  compelled  to  part 
"  with  its  prey.  This  time,  however,  a  lesson  had  been  learnt, 
"  and  the  load  was  seized  by  one  leg,  vrithdrawn,  and  then 
"  swallowed  in  triumph." 

The  keeper  in  the  Zoological  Gardens  is  positive  that  certain 
Bnakes,  for  instance  Crotalus  and  Python,  distii^uish  bim  from 
all  other  persons.  Cobras  kept  together  in  the  same  ca^T 
apparently  feel  some  attachment  towards  each  other.'* 

"  Dr.  A.   QUnthet,  'Rrptiles   of     braWs,"  vol.  i.  1866,  p.  615. 
Britifih   India,'  Ray  Sot  1864,  pp.  '"  'RanibleaiiiCsylon,'iii'AlLD!lil 
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It  does  not,  however,  follow  because  snakes  have  soma 
reasonii^  power,  strong  passions  and  matual  affection,  that  they 
ehould  likewise  bo  endowed  with  sufEeiiint,  taste  to  admire 
brilliant  colours  in  their  partners,  so  as  to  lead  to  the  adorn- 
ment of  the  species  through  sesual  selection.  NeTerthelesa,  it  is 
difficult  to  account  in  any  other  manner  for  the  estreme  tcauty 
of  certain  species ;  for  instance,  of  the  coral-snakes  of  S.  America, 
which  are  of  a  rich  red  ivith  black  and  yellow  transverse  bands. 
I  well  remember  how  much  surprise  I  fe!t  at  the  beauty  of  the 
first  coral-snake  which  I  saw  gliding  across  a  path  in  Brazil. 
Snakes  coloured  in  this  peculiar  maoner,  as  Mr.  Wallace  states 
on  the  autJiority  of  Pr,  Giinther,'^  are  found  nowhere  else 
in  tiie  world  except  in  S.  America,  and  here  no  less  than  four 
genera  occur.  One  of  those,  Slaps,  is  venomous ;  a  second  and 
widely-distinct  genus  is  doubtl'ully  venomous,  and  the  two 
others  are  quite  harmless.  The  xpecies  belonging  \a  these 
distinct  genera  inhabit  the  same  districts,  and  axe  so  like  each 
other,  that  no  one  "but  a  naturalist  would  distinguish  the 
"  harmless  from  the  poisonous  kinds,"  Hence,  as  Mr.  Wallace 
believes,  the  innocuous  kinds  have  probably  acquired  their 
colours  as  a  protection,  on  the  principle  of  imifation ;  for  they 
would  nattttally  be  thought  dangerous  by  their  enemies.  The 
cause,  however,  of  the  bright  colours  of  the  venomous  Elai>s 
remains  to  be  explained,  and  this  may  perhaps  be  sexual 
selection. 

Snakes  produce  other  sounds  besides  hisaii^.  The  deadly 
Eiiliia  mrmata  has  on  its  sides  some  oblique  rows  of  scales  of  a 
peculiar  structure  with  serrated  edges ;  and  when  this  snake  is 
excited,  these  scales  are  rubbed  against  each  other,  which  pro- 
duces "  a  curious  prolonged,  aJmost  hissing  sound."  ™  With 
respect  to  the  rattling  of  the  rattle-snake,  we  have  at  last  some 
definite  information :  for  Profissor  Anghey  slates,"  that  on  twc 
occasions,  being  himself  unseen,  he  watched  from  a  little  distance, 
a  rattle-snake  coiled  up  with  head  erect,  which  continued  to 
rattle  at  short  intervals  for  half  an  hour ;  and  at  last  he  saw 
another  snake  approach,  and  when  they  mot  they  paired. 
Hence  he  is  satisfied  that  one  of  the  uses  of  the  rattle  is  to  bring 
the  sexes  together.  Unfortunately  he  did  not  ascortain  whether 
it  was  the  male  or  the  female  which  remained  stationary  and 
called  for  the  other.  But  it  by  no  means  follows  from  tha 
above  fiict  that  the  rattle  may  not  be  of  use  to  these  snakes  in 
ather  ways,  as  a  warning  to  animals  which  would  otherwise 

« '  Westminater  Revie*,'Jnli  1st,      S"c'  1871,  p.  198. 
1867,  p.  32.  "'The     Americaa     Matnralisl,' 
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attoek  aiem.  Noi  can  I  quite  disbelieve  the  several  accoimts 
which  have  appeared  of  their  thus  jraialyaing  theii  prey  with  fear. 
Some  other  snakes  also  make  a  distinct  aoise  by  rapidly  vibinting 
their  tails  against  the  surrounding  stalks  of  plants ;  and  I  have  my- 
self  heard  this  in  the  case  of  a  Trigonooephalus  in  S.  America. 

Zoeerh'iio.— The  males  of  some,  probably  of  many  kinds  of 
lizards  fight  together  from  rivalrj.  Thns  the  arboreal  AnoK^ 
cristaiellus  of  S.  America  is  extremely  pugnacious :  "  During  the 
"spring  and  early  part  of  the  summer,  two  adalt  males  rarely 
"  meet  without  a  contest.  On  first  seeing  one  another,  they  nod 
"  their  heads  Tip  and  down  three  or  four  times,  and  at  the  same 
"  time  expanding  the  frill  or  poach  beneath  the  tbroat ;  their 
"  eyes  glisten  with  rage,  and  after  waving  their  tails  from 
"  side  to  side  for  a  few  seconds,  as  if  to  gather  enei^,  they  dart 
"  at  each  other  furiously,  rolling  over  and  over,  and  holding 
"  firmls  with  their  teeth.  The  conflict  generally  ends  in  one  of 
"'  the  combatants  losing  his  tail,  which  is  often  devoured  by  the 
"  victor."  The  male  of  this  species  is  considerably  larger  than 
tlw  female;"  and  this,  as  fej  as  Dr.  Gunther  has  been  able  to 
ascertain,  is  the  general  rule  with  lizards  of  all  kinds.  The 
males  alone  of  the  CyTiodactyJus  rubidas  of  the  Andaman  Islands 
possesses  pre-anal  pores ;  and  these  pores  judging  from  analogy 
probably  servo  to  emit  an  odour." 

The  sexes  often  di£fer  greatly  in  various  esfemal  characters. 
The  male  of  the  above-mentioned  Anolis  is  furnished  with  a 
crest  which  runs  along  the  back  and  tail,  and  can  be  erected  at 
pleasure ;  but  of  this  crest  the  female  does  not  exhibit  a  traea 
In  the  Indian  Cophotis  ceylanica,  the  female  has  a  dorsal  crest, 
though  much  less  developed  than  in  the  male ;  and  bo  it  is,  na 
Br.  Gunther  informs  me,  with  the  females  of  many  Iguanas, 
Chameleons,  and  other  lizards.  In  some  species,  however,  the 
crest  is  equally  developed  in  both  sexes,  as  in  the  Iguana  tubercu- 
lata.  In  the  genus  Sitana,  the  males  alone  are  furnished  with  a 
large  throat-pouch  (fig.  33),  which  can  be  folded  up  like  a  fan, 
and  is  coloured  blue,  black,  and  red ;  but  these  spl^idid  colours 
are  eiiibitod  only  during  the  pairing-season.  The  female  does 
not  possess  even  a  rudiment  of  this  appendage.  In  the  Anolis 
cristateUui,  according  to  Mr.  Austen,  the  throat  pouch,  which  is 
bright  red  marbled  with  yellow,  is  present  in  the  female,  though 
in  a  mdimental  condition.  Again,  in  certain  other  lizards,  both 
sexes  are  equally  well  provided  with  throat  pouches.    Here  we 

"  Mr,  K.  L.  Austen   kept   these  «  Stoliczka,  'Joumsl  at  Asiatic 
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o  more  largely  developed  i 
a  am  equally  dev  loped  a  both  s 
the  geaua  Draco  wh  h  glida 
thro  nb  tl  Q  d  r  oa  their  r  b- 
Bupported  poriohutes  and 
which  n  the  boauty  of  their 
Colo  lis  haffie  description  are 
furnifahed  w  th  skinny  app  n 
da^s  to  the  thioat  bke  the 
wattl  s  of  gallrna  eo  1:  rds 
Tl  ese  become  erected  when 
tl  e  ammal  11  exc  ted  They 
oc  r  n  both  sexes  I  ut  a  e 
best  d  veloped  wben  the  male 
arr  wt.  at  matur  tj ,  it  wh  oh 
age  the  middle  appendage  is 
Bometimes  twice  as  long  as  the  head.  Most  of  the  species  like- 
wise haTe  a  low  crest  running  along  the  neck;  and  this  is  much 
more  developed  in  the  full-grown  males,  than  in  the  females  or 
young  males." 

A  Chinese  species  is  said  to  live 
in  pairs  during  the  spring ;  "  and  if 
"  one  is  caught,  the  other  falls  from 
"  the  tree  to  the  ground,  and  allows 
"  itself  to  be  captured  with  impu- 
"  nity," — I  presume  from  despair.** 

There  are  other  aud  much  more 
remarkable  differences  between  the 
sexes  of  certain  lizards.  The  male 
of  Ceratophora  aspura  bears  on  the 
extremity  of  his  snout  an  appendage 
half  as  loDg  as  the  head.  It  is 
cylindrical,  covered  with  scales, 
flexible,  and  apparontiy  capable  of 
erection ;  in  the  female  it  is  quite 
rudunental.  In  a  second  species 
of  the  same  genus  a  terminal  scale 
forms  a  minute  horn  on  the  summit  of  the  flexible  appendage ; 
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and  in  a  third  species  (C  Sloddartn,  fig.  3i)  the  whole  appen- 
d^e  ia  converted  into  a  liorn,  which  is  nsnaDy  of  a  white 
colour,  bat  assumes  a  purplish  tint  when  the  aEiraal  is  esdted. 
Tn  the  adult  male  of  this  latter  species  the  horn  is  half  aa  inch 
ill  length,  hut  it  is  of  quite  minute  size  in  tho  female  and  in  the 
vonng.  These  appendages,  as  Dr.  Giiuther  has  remained  to  me, 
may  be  compared  with  the  combs  of  galliuaecous  birds,  and 
sppnrenlly  son 


In  the  genus  Chameleon  we  come  to  the  a«rae  of  difference 
between  the  seses.  The  upper  part  of  the  skull  of  the  malo 
€.  bi/uTcus  (fig.  35),  on  inhabitant  of  Madagascar,  is  produced 
into  two  great,  solid,  bony  projections,  covered  with  scales  Hie 
the  rest  of  the  head;  and  of  this  wonderful  modification  of 
Btructuie  the  fen«Jo  exhibits   only  a  rudiment 
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Chamcehm  Ouienii  (fig.  36),  from  the  West  Coast  of  Africa,  tlie 
malo  bears  on  his  snout  and  forehead  three  curious  horns,  of 
■which  the  female  has  not  a  trace.  These  horns  consist  of  an 
excrescence  of  bone  coTeied  with  a  smooth  sheath,  forming  part  of 
the  general  int^a- 
ments  of  the  body, 
eo  that  they  are 
identical  in  struc- 
ture with  those  of  a 
bull,  goat,  or  other 
sheath -homed  ru- 
minant. Although 
tho  three  horns 
differ  so  much  in 
appearance  irom 
the  two  great  pro- 
longations of  the 
skull  m  C  h/irc  s 
wc  can  hardly  doubt 
that  they  serve  tho 
same  general  pur 
n  the  economj 
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jectoro  which  will  occ  ir  to  e  cry  one  is  that  tl  ey  are  u-^ed 
by  the  males  for  fightin^  together  and  as  these  animals  ire 
very  quarrels  me "  this  is  probably  a  correct  viei*  Mr  T  ^\ 
Wood  also  informa  me  that  he  once  watched  two  in  lividuil  of 
(..  pumdrtu,  fighting  violently  on  the  branch  of  a  tree ,  they  flnng 
their  heads  about  and  tried  to  bite  each  other ;  they  then  rested 
for  a  time,  and  afterwards  continued  their  battle. 

"With  many  lizards,  the  sexes  differ  slightly  in  colour,  the 
tints  and  stripes  of  the  males  being  brighter  and  more  distinctly 
defined,  than  in  the  females.  This,  for  instance,  is  the  case  with 
the  above  Cophotis  and  with  the  Acanthodaetyhta  capensis  of 
8.  Africa.  In  a  Cordylus  of  the  latter  country,  the  male  is 
either  much  redder  or  greener  than  the  female.  In  the  Indian 
Oaloles  niifrihhris  there  is  a  still  greater  difference;  the  lips  also 
of  the  male  are  black,  whilst  those  of  tho  female  are  green.  In 
our  common  little  viviparous  hzard  (^Zootoco-  vivipara)  "the 
"  under  side  of  the  body  and  base  of  the  tail  in  the  male  are 
"  bright  orange,  spotted  with  black;  in  the  female  these  parts 
"are  pale-greyish-green  without  spots."™    We  have  seen  that 

'"Dr.    Bachdlz,    '  Mcnntsbeddit  "Bell,      'HisWry      of     British 
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the  niftlee  alono  of  Sitana  possess  a  throat-pouch ;  and  tJiis  ia 
eplendidly  tinted  with  blue,  black,  and  red.  In  the  Proctotrdui 
tenuis  of  Chile  the  male  alono  is  marked  with  spots  of  blue, 
green,  and  eoppery-red."  In  many  eases  the  males  retain  the 
same  colours  throughout  the  year,  but  in  others  they  liecoiiic 
much  brighter  during  tho  breeding-season;  I  may  give  as  an 
additional  instance  the  C'alofes  maria,  which  at  this  season  has  a 
bright  red  head,  the  rest  of  the  body  being  green." 

lloth  seses  of  many  species  are  beaatifnlly  coloured  exactly 
alike ;  and  there  ia  no  reason  to  suppose  that  such  colours  are 
protectiye.  No  doubt  with  the  bright  green  kinds  which  live 
in  the  midst  of  vegefation,  this  colour  serves  to  conceal  them ; 
and  in  N.  Patagonia  I  saw  a  lizard  {Frodotrftua  multimaadatus) 
which,  when  frightened,  flattened  its  body,  closed  its  eyes,  and 
Uien  from  its  mottled  tints  was  hardly  distinguishable  from  the 
snrrounding  sand.  But  the  bright  colours  with  which  so  many 
lizards  ore  ornamented,  as  well  as  their  various  curious  appen- 
dages, were  probably  acquired  by  the  males  as  an  attraction, 
and  then  transmitted  either  to  their  male  offspring  alone,  or  to 
both  sexes.  Sexual  selection,  indeed,  seems  to  have  played 
almost  as  important  a  part  with  reptiles  as  with  birds;  and  the 
less  conspicuous  colours  of  the  females  in  comparison  with  the 
males  cannot  be  accounted  for,  as  Mr.  Wallace  believes  to  be  the 
ease  with  birds,  by  the  greater  exposure  of  the  females  to  danger 
during  iocubation. 


CHAPTER  xm 
Second ABT  Sexdal  Charactbbs  of  Bmtis. 

Seiual  difierenoes — Law   of  battle  —  Special    weapons — Voctil   orgaiu  — 

and  seasoDnl— Double  aod  Bingle  annual  moults— Displiij  of  oinamenis 
by  tlie  males. 

Sbconeaby  sexual  characters  are  more  diversified  and  con- 
spicuous in  birds,  though  not  perhaps  entailing  more  important 
changes  of  stmctnre,  than  in  any  other  class  of  animals.  I  shall, 
therefore,  treat  the  subject  at  considerable  length.  Male  bird* 
BomeUmes,  though  rarely,  possess  Bpeoial  weajKms  for  lighting 

"  For  Proctotretns  lee  '  Zoology  the  Indian  Culotes,  nee  '  Reptiles  of 

of  the   Voyage   of  the   "Beagie:"  British  India,'  by  Dr    Giiother,  p. 

Keptilei,'  by  Mr.    Bell,  p.  8.     For  143. 

the Liiards of  S.  Afric^ lee ' Zoology  "  Giiather  in'Proo.  Zoolog.  Soc' 

of    S.    Mica:    Beptiles,'    by    Sir  1S70,    p.    778,   with    «     coloured 

Aidrew  Smith,  pi.  25  and  39.    For  li|rni«. 
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with  each,  other.  They  charm  the  female  by  TOCal  or  instni- 
mental  music  of  the  most  ■varied  kinds.  They  are  ornamented 
by  all  sorts  of  combs,  wattles,  protuberances,  horns,  air-distended 
sacks,  top-knots,  naked  shafts,  ptnmea  and  lengthened  feathers 
gracefully  springing  from  all  pjurfs  of  the  body.  The  beak  and 
naked  akin  about  tte  bead,  and  the  feathers  ore  often  goi^eously 
coloured.  The  males  sometimes  pay  their  court  by  dancing,  or 
by  fejitastic  antics  performed  either  on  the  ground  or  in  the  air. 
In  one  instance,  at  least,  the  male  emits  a  musky  odour,  which 
we  may  suppose  serves  to  charm  or  excite  the  female ;  for  that 
excellent  observer,  Mr.  Bamaay,'  says  of  the  Australian  musk- 
duck  {Biidura  Idbata.')  that  "  the  smell  which  the  male  emits 
"  dnrii^  the  summer  months  is  confined  to  that  sex,  and  in 
"some  individuals  is  retained  throughout  the  year;  I  have 
"  never,  even  in  the  breeding-season,  shot  a  female  which  had 
"  any  smeU  of  musk,"  So  jmwerful  ia  this  odour  durii^  the 
pairing-season,  that  it  can  be  detected  long  before  the  bird  can. 
be  seen.'  On  the  whole,  birds  appear  to  bo  the  most  sestbetic  of 
aO  animals,  excepting  of  course  man,  and  they  have  nearly  the 
same  toate  for  the  beautiful  as  we  have.  This  is  shewn  by  our 
enjoyment  of  the  singing  of  birds,  and  by  oni  women,  both 
civilised  and  savage,  deckii^  their  heads  with  borrowed  plumes, 
and  usiag  gems  which  are  hardly  more  brilliantly  coloured  than 
the  naked  skin  aaid  wattles  of  certain  birds.  In  man,  however, 
when  cultivated,  the  sense  of  beauty  is  manifestly  a  far  more 
comples  feeUng,  and  is  associated  with  various  intellectual 

Before  treating  of  the  sexual  characters  with  which  we  are 
here  more  particularly  concerned,  I  may  just  allude  to  certain 
differences  between  the  sexes  which  apparently  depend  on 
differences  in  their  habits  of  life;  for  such  cases,  though 
common  in  the  lower,  are  rare  in  the  higher  classes.  Two 
hummii^-birds  belonging  to  the  genus  Enstephanus,  which 
inhabit  the  island  of  Juan  Fernandez,  were  long  thought  to  bo 
Bpecifically  distinct,  but  are  now  known,  as  Mr.  Gould  informs 
me,  to  be  the  male  and  female  of  the  same  species,  and  they 
differ  slightly  in  the  form  of  the  beak.  In  another  genus  of 
himimii^-birds  (Orypus),  the  beak  of  the  male  is  serrated  along 
the  margin  and  hooked  at  the  extremity,  thus  differmg  much 
from  that  of  the  female.  In  the  Neomorpha  of  New  Zealand, 
there  is,  as  we  have  seen,  a  still  wider  difference  in  the  form  of 
the  beak  in  relation  to  the  manner  of  feeding  of  the  two  sexes. 
Something  of  the  same  kind  has  been  observed  with  the  gold- 

'  'rbiB,'Toi.iii-;new  aeries)  1867,  '  Gonld, '  H.-iodbook  (0  the  Birdj 

p.  4U.  of  Aostralia,'  ISRS,  toI.  ii.  p.  883. 
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finch  (Cardmelis  e^ejujpB),  for  I  am  assured  Ijy  Mr.  J.  Jermer'Weii 
that  the  birdcatohers  can  distinguish  the  males  by  their  slightly 
longer  beaks.  The  flocks  of  males  are  often  found  feeding  on 
tie  seeds  of  the  teazle  (Dipsacns),  which  they  can  reach  with 
their  elongated  beaks,  whilst  the  ffemales  more  commonly  feed 
on  the  seeds  of  the  beiony  or  Serophnlaria.  With  a  slight 
difference  of  this  kiod  as  a  fooudation,  we  can  see  how  the  beaks 
of  the  two  s^es  might  be  made  to  differ  greatly  through  natural 
Beloction.  tn  Eome  of  the  above  cases,  howerer,  it  is  possible 
that  the  beaks  of  the  males  m^  haTe  been  first  modified  in 
relation  to  their  contests  with  other  males;  and  that  this 
afterwards  led  to  slightly  changed  habita  of  life. 

Law  qf  BattU. — Almost  all  male  birds  are  extremely  pug- 
nacious, using  their  beaks,  winge,  and  legs  for  fighting  together. 
We  see  this  ereiy  spring  with  our  robins  and  sparrows.  The 
smallest  of  all  birds,  namely  the  humming-bird,  is  one  of  the 
most  quarrelsome.  Mr.  Gosse*  describes  a  battle  in  which  a 
pair  seized  bold  of  each  other's  beaks,  and  whirled  round  and 
roond,  till  they  almost  fell  to  the  ground ;  and  M.  Montea  de 
Oca,  in  speaking  of  another  genus  of  humming-bird,  says  that 
two  males  rarely  meet  withont  a  fieree  aerial  encounter;  when 
kept  in  c^^  "their  fighting  has  mostly  ended  in  the  splitting  o( 
"  the  tongue  of  one  of  the  two,  whieh  then  surely  dies  from 
"being  unable  to  feed."*  With  Waders,  the  males  of  the 
Eommon  wat«r-hen  {Qollimda  chloropus)  "when  pairing,  fight 
"  violently  tot  the  females :  they  stand  nearly  upright  in  the 
"  water  and  strike  with  their  feet."  Two  were  seen  to  be  thus 
ei^ged  for  half  an  hour,  until  one  got  hold  of  the  head  of  the 
other,  which  would  haTO  been  killed,  had  not  the  observer 
interfered ;  the  female  all  the  time  looking  on  as  a  quiet  spec- 
tator.' Mr.  Blyth  informs  mo  tliat  the  males  of  an  allied  bird 
(GaUicreoi  eristatus)  are  a  third  larger  than  the  females,  and  are 
BO  pngnacions  during  the  breeding*season,  that  thej  are  kept  by 
the  natives  of  Eastern  Bengal  for  the  t«ke  of  fighting.  Various 
other  birds  are  kept  in  India  for  the  same  purpose,  for  instance, 
the  bolbnls  (PyCTiono(«s  hiemorrhous^  which  "  fight  wifh  great 

The  polygamous  ruff  (Machi'les  pvgnatr,  fig  37)  is  notorious 
for  hiB  extreme  pugnacitj ;  and  in  the  spring,  the  males,  which 
ate  considerably  latter  than  the  females,  congregate  day  after 

Ireland :   BiiviB,'   tdI.  ii.  1850,  p 
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day  at  a  particular  spot,  where  the  females  propose  to  lay  their 
e^s.  The  fowlers  discoyer  these  spots  by  the  turf  being 
tiampled  somewhat  bare.  Here  theyflghtTery  much  like  game- 
cocks, seizing  each  other  with  thoir  beaks  and  striking  with 
their  wings.  The  great  ruff  of  feathers  round  the  neek  is  then 
erected,  and  according  to  Goi.  Montagu  "  sweeps  the  ground  as 
"  a  shield  to  defend  the  more  tender  parts ;"  and  this  is  the  only 
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Instanco  known  to  mo  in  the  case  of  birds,  of  any  Btructure 
Berring  as  a  shield.  The  tuff  of  feathers,  howeTer,  from  its 
varied  and  rich  colours  probably  serves  in  chief  part  as  aji  orna- 
ment. Like  most  pt^nacious  birds,  they  eeem  always  ready  to 
fight,  and  when  closely  confined  often  kill  each  other;  but 
Montagu  observed  that  their  pugnacity  becomes  greater  during 
the  spring,  when  tbe  long  feathers  on  their  necks  are  fuUy 
developed ;  and  at  this  period  the  least  movement  by  any  one 
Wrd  provokes  a  general  battle.''  Of  the  pugnacity  of  web-footed 
birds,  two  instances  will  suffice :  in  Guiana  "  bloody  fights  occur 
"during  the  breeding-season  between  the  males  of  the  wild 
'■  musk-duck  (JJairina.  twisciuto) ;  and  where  these  fights  have 
"  occurred  the  river  is  covered  for  some  distance  with  feathers."  * 
Birds  which  eeem  ill-adapted  for  fighting  ei^age  in  fierce  con- 
flicts ;  thus  the  stronger  males  of  the  peUean  drive  away  the 
weaker  ones,  snapping  with  their  huge  beaks  and  giving  heavy 
blows  with  their  wii^.  Male  snipe  fight  together,  "  tugging 
"  and  pushing  each  other  with  their  bills  in  the  most  curions 
"  manner  imaginable."  Some  few  birds  aro  believed  never  to 
light ;  this  ia  the  case,  according  to  Audubon,  with  one  of  the 
woodpecfceiB  of  the  United  Stat^  {Picus  aiiratus),  although  "  the 
"  hens  are  followed  by  even  half  a  dozen  of  their  gay  suitors." ' 

The  males  of  many  birds  are  lai^er  than  the  females,  and  this 
no  doubt  is  the  result  of  the  advantage  gained  by  the  larger  and 
stronger  males  over  their  rivals  during  many  generations.  The 
difference  in  size  between  the  two  sexes  is  carried  to  an  extreme 
point  in  several  Australian  species;  thus  the  male  musk-duck 
(Bizinra)  and  the  male  Cindorttaiphiu  cmralis  (allied  to  our 
pipits)  are  by  moasnrement  actually  twice  as  large  as  their 
respective  females.'"  With  many  other  birds  the  females  are 
laiger  than  the  mal^ ;  and  as  formerly  remarked,  the  explana- 
tion often  given,  namely,  that  the  females  have  most  of  the  work 
in  feeding  their  young,  will  not  suffice.  In  some  few  cases,  as 
we  shall  hereafter  see,  the  feiaalca  apparently  have  acquired 
their  greater  size  and  strength  for  the  sake  of  conquering  other 
females  and  obtainii^  possession  of  the  males. 

The  males  of  many  gallinaceons  birds,  especially  of  the  poly- 
gamous kinds,  are  famished  with  special  weapons  for  fighting 
with  their  rivals,  namely  spurs,  which  ctm  be  used  with  fearfal 

'   Macgillhray,      '  Hiat.      BrEt.  i.  p.  191.     For  pelicans  and  eniiifs, 

Birds,'  vol.  iv,  1852,  pp.  177-181.  se*  vol.  iii.  pp.  138,  477. 

'  Sir  E.  Solioinbnrgk,  in '  Jourusl  "  Geulil,  '  Handbook  of  Birds  01 
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effect.  It  h^  been  recorded  by  a  trustworthy  writer  "  that  in 
Derbyshire  a  Mte  Btrnck  at  a.  game-hen  accompanied  by  her 
chickens,  when  the  cock  rushed  to  the  rescue,  and  drOTO  his 
epur  right  throngli  the  eye  and  ekull  of  the  a^reesor.  The 
Bpur  wBB  with  difficult?  drawn  from  the  skull,  and  as  the  kite 
though  dead  retained  his  grasp,  the  two  birds  were  firmly 
locked  together;  but  the  cock  when  disentangled  was  very 
little  injured.  The  invincible  courage  of  the  game-cock  ia 
aotorioUB :  a  gentleman  who  loi^  ago  witnessed  the  brutal 
scene,  fold  me  that  a  bird  had  both  its  legs  broken,  by  some 
accident  in  the  cockpit,  and  the  owner  laid  a  wager  that  if  the 
l^js  could  be  spliced  so  that  the  bird  could  stand  upright,  he 
would  continue  fighting.  This  was  effected  on  the  spot,  and  the 
bird  fought  with  undaunted  courage  until  lie  received  his  death- 
stroke.  In  Ceylon  a  closely  allied,  wild  species,  the  Oallas 
Blanlejfi,  ia  known  to  flglit  desperately  "in  defence  of  his 
"  seraglio,"  so  that  one  of  the  combatants  is  frequently  found 
dead.'"  An  Indian  partridge  {Vrtygamie  ffuione),  the  male  of 
which  is  furnished  with  stroi^  and  sharp  spurs,  is  so  quarrel- 
some, "  that  the  sears  of  former  fights  disfigure  the  breast  of 
"  almost  every  bird  yon  Idll,"  ^ 

The  males  of  almost  all  gallinaceous  birds,  even  those  which 
are  not  ttimished  with  spurs,  engage  during  the  hreedii^-season 
in  fierce  conflicts.  The  Capercailzie  and  Blaek-cock  (Teirao 
urogallua  and  T.  tetrix),  which  are  both  polygamists,  have  regular 
appointed  places,  where  during  many  weeks  they  congregate  in 
numbers  to  fight  tt^ther  and  to  display  their  charms  before  the 
females.  Dr.  W.  KovaJevskj  informs  me  that  in  Russia  he  has 
BOin  the  snow  all  bloody  on  the  arenas  where  the  capercailzie 
haTe  fought ;  and  the  black-cocks  "  make  the  feathers  ily  in  every 
"  direction,"  when  several  "  engage  in  a  battle  royaJ."  The 
elder  Brehm  gives  a  curious  accoimt  of  the  Balz,  as  the  love- 
dances  and  love-songs  of  the  Black-cock  ace  called  in  Germany. 
The  bird  utters  almost  continuously  the  strangest  noises;  "  he 
"  holds  his  tail  up  and  spreads  it  out  like  a  fan,"he  lifts  up  his 
"  head  and  neck  with  all  the  feathers  erect,  and  stretches  his 
"  wings  from  the  body.  Then  he  takes  a  few  jumps  in  different 
"  directions,  sometimes  in  a  circle,  and  pressos  the  imder  part  of 
"  his  beak  so  hard  against  the  ground  that  the  chin  feathers  are 
"  rubbed  ofE  During  these  movementE  he  beats  his  wings  and 
"  turns  round  and  round.  The  mora  ardent  he  grows  the  more 
"  lively  he  becomes,  untQ  at  last  the  bird  appears  like  a  frantio 

"  Mr.  H*witt   in   the  'Poultry      Nat.  Hist.' vol.  liy.  1854,  p.  63. 
Bnok  by  Teeetmeier,'  1866,  p.  ]37.  "  Jerdon,  'Birils  of  India..'  tcL 
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"  creatnie."  At  snch  tiroes  the  Wack-cocks  aro  so  absorbed  that 
they  become  almost  blind  and  deaf,  but  less  so  than  the  caper- 
cailzie :  hence  bird  after  bird  may  be  shot  on  the  same  spot,  or 
even  caught  by  the  hand.  After  performing  these  antics  the 
males  b^in  to  ^ht :  and  the  same  black-eocfc,  in  order  to  prove 
hia  strength  over  several  antagonists,  will  yistt  in  the  course  of 
one  morning  several  Balz-places,  which  remain  the  same  during 

The  peacock  with  his  long  train  appears  more  like  a  dandy 
than  a  warrior,  but  he  sometimes  eng^es  in  fierce  contests :  the 
Bev.  W.  Darwin  Toi  informs  me  that  at  some  tittle  distance 
from  Chesifir  two  peacocks  became  so  excited  whilst  fighting, 
that  they  flew  over  the  whole  city,  still  engaged,  until  they 
alighted  on  the  tflp  of  St.  John's  tower. 

The  spur,  in  those  gallinaceous  birds  which  are  thus  provided, 
is  generally  single ;  but  Polyplectron  (see  fig.  51,  p.  397)  has  two 
or  more  on  each  1^;  and  one  of  the  Blood-pheasants  (Ithaginis 
cruemfos)  has  been  seen  with  five  spurs.  The  spurs  ai-e  generally 
confined  to  the  male,  being  represented  by  mere  kuobs  or  rudi- 
ments in  the  female ;  but  the  females  of  the  Java  peacock  (Pavo 
miilkus)  and,  as  I  am  informed  by  Mr.  Blyth,  of  the  small  fire- 
backed  pheasant  (Eiiplocamiis  erytkropthalmus)  possess  spurs. 
In  Galloperdii  it  is  usual  for  the  males  to  have  two  spurs,  and 
for  the  females  to  have  only  one  on  each  leg.'°  Hence  spura  may 
be  considered  as  a  masculine  structure,  which  h£ffi  been  occasion- 
ally more  or  less  transferred  to  the  females.  Like  most  other 
secondary  sexual  characters,  the  spurs  are  highly  variable,  both 
in  number  and  development,  in  the  same  species. 

Various  birds  hare  spurs  on  their  wings.  But  the  Egyptian 
goose  (Chenalnpe^:  legypHaeiis)  has  only  "  bare  obtuse  knobs,"  and 
these  probably  shew  us  the  first  steps  by  which  true  spurs  have 
been  developed  in  other  species.  In  the  spur-winged  goose, 
Flectrnjderus  yambensis,  the  males  have  much  larger  spurs  than 
the  females;  and  they  use  them,  as  I  am  informed  by  Mr. 
Bartlett,  in  ^Jiting  bother,  so  that,  in  this  case,  the  wing-spurs 
serve  as  sexual  weapons ;  but  according  to  Livingstone,  they  are 
chiefly  used  in  the  defeUM  of  the  yonng.  The  Palamedea 
(fig.  S8)  is  armed  with  a  pair  of  spurs  on  each  wii^ ;  and  theKo 
are  such  formidable  weapons,  that  a  single  blow  has  been  known 
to  drive  a  dog  howling  away.  But  it  does  not  appear  Ibat  the 
spurs  in  this  case,  or  in  that  of  some  of  the  spur-winged  rails, 
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are  larg     in  tj.e  mal    than  m  the  female  ^    In  ceriain  plovers^ 
however   the  wiiiij  spura  must  be  coHBiiiered  as  a  eexual  oba- 
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meter.  Thus  in  the  male  of  our  cammon  peewit  ( Vomdlvx  cW9- 
tatus)  the  tubercle  on  the  shoulder  of  the  wing  becomes  more 
prominent  during  the  breedit^-season,  and  the  males  fight 
blether.  In  some  species  of  lobiyanellus  a  similar  tubercle 
becomes  developed  during  the  breeding-season  "into  a  short 
"  homy  spur."  In  the  Australiaoi.  ^iaius  both  sexes  haYeBpurs, 
but  these  are  much  larger  in  the  males  than  in  the  females.  Iii 
an  allied  bird,  the  Hoplopterm  a/rmat  is  the  spurs  do  not  increase 
in  size  durii^  the  breeding-season  but  these  birds  have  been 
seen  in  Egjpt  to  fight  together  m  the  san  o  manner  as  our 
peewits,  bj  turning  suddenly  in  the  air  ani  t.trikmg  siievays 
at  each  other,  sometimes  with  fatal  lesulta  Ihus  xIbo  they 
drive  away  other  enemies," 

The  season  of  love  is  that  of  1  xttln  but  the  n  ales  of  sjmo 
birds,  as  of  the  game-fowl  and  ruff  and  even  the  yonog  males  of 
tlie  wiid  turkey  and  grouse,"  are  leody  to  tight  whenever  they 
meet.  The  presence  of  the  female  is  the  te  f  m/  bell  circii 
The  Bengali  baboos  mate  the  pretty  little  males  ol  thp  ama  lavit 
(Estrtlda  amnnditva')  fight  t(^thor  by  placing  three  small  cages 
in  a  row, with  a  female  in  the  middle;  after  a  little  time  the  two 
males  ajre  turned  loose,  and  immediately  a  desperate  battle  en- 
sues." When  many  males  congregate  at  the  same  appointed 
spot  and  fight  together,  as  in  the  case  of  grouse  and  various  other 
birda,  they  are  generally  attended  by  the  females,"  which  after- 
wards pair  with  the  victorious  combatants.  But  in  somecases  tho 
pairing  precedes  instead  of  succeeding  the  combat :  thus  accord- 
ing to  Audubon,"  several  males  of  the  Virginian  goat-sucker 
fS^aprimulgas  virginian'm)  "  court,  in  a  highly  entertainin:; 
"  manner  the  female,  and  no  sooner  has  she  made  her  choice, 
"  than  her  approved  gives  chase  to  all  intmders,  and  drives 


meJea,  Brehm's  'Tliisriebea,'  B.  jv. 

"    Kithnnls^D  on  Tetrtio  HmielMt 

t.  T40.     See  nlao  on  thi?  birii  Azitra, 

'I'iiuna    Bor.  Amer.:  ilirJV   18:fl, 

'Voj-iigfls   daua  rAmerique  meild.' 

p.  343.     L  Lloyd, 'Game  Birds  o( 

to™,  iv.  180a,  pp.  179,  253. 

Swedsa,'  1867,  pp.  22,  79,  on  the 

"  See,  oa  our  peewit,  Mr,  R.  Can 

capercailzie  and  black-cock.  Brehm, 

m  'Land   and  Water,'   Aug.    Stti, 

howe.er,  assert*  (' Thiwieben,'  io.. 

1368,  p.  48.     In  regard  to  Lobi- 

B.  it.  a.  352)  thai  in  (^etmanv  the 

vanellna,    see    Jerdon'a    'Biriii    of 

grej-heos  do  not   gentrally  attend 

ladia,'  vol.  iii  p.  647,  find  Gould's 

the  Balzen  of  the  black-coch^  but 

this  <s  an  eiceptioa  to  the  commoj 

Tol.  ii.  p.  220.    For  ttte  Holoptems, 

rule;    possiblj   the    hcna   may   lie 

jM  Mr.  Allen  ia  the  'Ibis,'  toI.  t, 

hidden  in  the   surrounding  bu>ihes. 

lSii3,  p.  156. 

as  IS  knonn  to  be  the  case  with  the 

"  Audub™, '  Oruith.  Bii^raphr, 

grey-hens  in  Scandinavia,  and  with 

vol.  ii.  p.  492;  vol.  1.  pp.  4-13. 

'•  Mr.  Blyth,    Land  and  Water, 

I8G7,  p.  213. 
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"  them  beyond  his  dominions."  Generally  tlie  males  try  to  drira 
awiif  01  kill  their  rivals  before  they  pair.  It  does  not,  however, 
appear  that  the  females  invariably  prefer  the  victorions  males. 
I  have  indeed  been,  assured  by  Dr.  W.  Kovalevsfcy  that  the 
female  capercailzia  sometimes  steals  away  with  a  young  male 
who  has  not  dared  to  enter  the  arena  with  the  older  codes,  in 
the  same  manner  as  occasionally  happens  with  the  does  of  the 
red-deer  in  Scotland.  When  two  mal^  contend  in  presence  ot 
a  sii^le  female,  the  victor,  no  doubt,  commonly  gains  his  desire ; 
but  some  of  these  battles  are  caused  by  wandering  males  trying 
to  distract  the  peace  of  an  already  mated  pair.™ 

Even  with  the  most  pagnacious  species  it  is  probable  that  the 
pairing  does  not  depend  esclusively  on  the  mere  strength  and 
courage  of  the  male ;  for  such  males  are  generally  decorated  with 
various  ornaments,  which  often  become  more  brilliant  during  the 
breeding-season,  and  which  are  sedulously  displayed  before  the 
females.  The  males  also  endeavour  to  charm  or  excite  their 
mates  by  love-notes,  songs,  aud  antics ;  and  the  courtship  is,  in 
many  instances,  a  prolonged  affair.  Hence  it  is  not  probable 
that  the  females  are  indifferent  to  the  ohanns  of  the  opposite 
sei,  or  that  they  are  invariably  compelled  to  yield  to  tho  victorious 
males.  It  is  more  probable  that  the  females  are  excited,  either 
before  or  after  the  conflict,  by  certain  males,  and  thus  im- 
consciously  prefer  them.  In  the  case  of  Tstrao  umbeUiis,  a  good 
observer"  goes  so  far  as  to  believe  that  the  battles  of  the  males 
"  are  all  a  sham,  performed  to  show  themselves  to  tho  greatest 
"  advantage  before  the  admiring  females  who  assemble  around ;  for 
"  I  have  never  been  able  to  find  a  maimed  hero,  and  seldom  more 
"  than  a  broken  feather,"  I  shali  have  to  recur  to  this  subject, 
but  I  may  here  add  that  with  the  Tetrim  eupido  of  the  Uniteo 
States,  about  a  score  of  males  assemble  at  a  particular  spot,  ana 
strutting  about,  make  the  whole  air  resotmd  with  tlieir  extra 
ordinary  noisee.  At  the  first  answer  from  a  female  the  males, 
begin  to  fight  furiously,  and  the  weaker  give  way ;  but  then, 
accordii^  to  Audubon,  both  the  victors  and  vanquished  search 
for  the  female,  so  that  the  females  must  either  then  exert  a 
choice,  or  the  battle  must  bo  renewed.  So,  again,  with  one  of 
the  fiold-starUngs  of  the  United  States  (Sturwlla  ludoviaiana) 
the  males  ei^age  in  fierce  conflicts,  "but  at  the  sight  of  a  female 
"  they  all  fly  after  her,  as  if  mad."** 

"  Brehm,   'Thierleben,    &c.,   B,  "  Audabon's   'Ornitholt^.     Bifc 

'"■""""        ""''    Audubcju,  ^OrDith.      graphy  j'  on  Teirao  citpido,  vol.  ii 
"    '""  '""  ■'       StUtUtti,  Yol.   iL   p 
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Vocal  and  instrumental  music. — With  bilds  the  Toice  serves  to 
express  various  emotions,  such  as  distress,  fear,  anger,  triniuph, 
or  mere  happiness.  It  is  apparently  sometimes  used  to  excite 
tenor,  as  in  the  case  of  the  hiasiog  noise  mode  by  some  nestling- 
birds.  Audubon  '*  relates  that  a  night-heron  (Ardca,  nycticerax, 
Linn.)  which  he  kept  tame,  used  to  hide  itself  when  a  eat 
approached,  and  then  "  tiuddenly  start  up  uttering  one  of  the 
■'  most  Rightful  cries,  apparently  enjoying  the  cat's  alarm  and 
"  flight."  The  common  domestic  cock  clucks  to  the  hen,  and 
the  hen  to  her  chickens,  when  a  dainty  morsel  is  found.  The 
lien.wheaehehaslaid  an  ^K,  "repeats  theeamo  note  very  often, 
"  and  concludeB  with  the  sixth  above,  which  she  holds  for  a 
longer  time ;  " '°  and  thus  she  expresses  her  joy.  Some  social 
birds  apparently  call  fo  each  other  for  aid ;  and  as  they  flit  from 
tree  to  tree,  the  flock  is  kept  together  by  chirp  answering  chirp. 
Uuiing  the  nocturnal  migrations  of  geese  and  other  water-fowl, 
sonorous  clangs  from  the  van  may  be  heard  in  the  darkness 
overhead,  answered  by  clangs  in  the  rear.  Certain,  cries  serve 
as  dauger  signals,  wliich,  as  the  sporlsman  knows  to  bis  cost, 
are  understood  by  the  same  species  and  by  others.  The 
domestic  cock  crows,  and  the  hummii^-bird  chirps,  in  trinmph 
over  a  defeated  rival.  The  true  song,  however,  of  most  birds 
and  various  strange  cries  are  chiefly  uttered  daring  the  breed- 
ing-season, and  serve  as  a  charm,  or  merely  as  a  call-note,  to  the 

Naturalists  are  much  divided  with  respect  to  the  object  of  the 
Ringing  of  birds.  Few  more  careful  observers  ever  hved  than 
Montagu,  and  he  maintained  that  the  "  males  of  song-birds  and 
"  of  many  others  do  not  in  general  search  for  the  female,  but, 
"  on  the  contrary,  their  busiDcBa  in  the  spring  is  to  perch  on  some 
'■"  conspicuous  spot,  breathing  out  their  full  and  amorous  noteSj 
"  which,  by  insUnct,  the  female  knows,  and  repairs  to  the  sfot  to 
"  choose  her  mate."  "  Mr.  Jenner  Weir  informs  me  that  this 
is  certainly  the  case  with  the  nightingale.  Beehstein,  who  tept 
birds  during  his  whole  life,  asserts,  "that  the  female  canary 
"  always  chooses  the  tiest  singer,  and  that  in  a  state  of  nature 
"  the  female  finch  selects  that  male  out  of  a  hundred  whoso 
"  notes  please  her  most."^  There  can  bo  no  doubt  that  birds 
closely  attend  to  each  other's  song,    Mr.  Weir  has  fold  me  of 

.    UsTiison 


*•  The  Hoa.  Daines   Bnrrington, 

'  Philosoph.  Transaot.'  1T73,  p.  252. 
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Q\6  case  of  a  buUfmch  wMcli  had  been  taught  to  pipe  a  Gennan 
waltz,  and  who  was  so  good  a  performer  that  he  cost  ten 
guineas ;  when  this  bird  was  first  introduced  into  a  room  where 
other  birds  were  kept  and  he  began  to  sing,  all  the  others,  con- 
sieting  of  abont  twenty  linnets  and  canaries,  ranged  themselvea 
on  the  nearest  side  of  their  cages,  and  listened  with  the  greatest 
interest  to  the  new  performer.  Many  naturalists  believe  that 
the  singing  of  birds  is  almost  eiclusiTely  "  the  effect  of  rivalry 
"  and  emulation,"  and  not  for  the  sake  of  charming  their  mates. 
This  was  the  opinion  of  Daines  Barrington  and  White  of 
Selbome,  who  both  especially  attended  to  this  subject"  Bar- 
rington, howeyer,  admits  that  "  superiority  in  song  gives  to 
"  birds  an  amazing  ascendancy  over  others,  as  is  well  known  to 
"  hird-cat«hers." 

It  is  certain  that  there  is  an  intonse  degree  of  rivairj  between 
the  males  in  their  singing.  Bird-fanciers  matoh  their  birds  to 
see  which  will  sing  loi^est;  and  I  was  told  by  Mr.Yarrellthat 
a  flrst-rate  bird  will  sometimes  sing  till  he  drops  down  almost 
dead,  or  according  to  Bechsteiu,'"  quito  dead  from  rupturing  a 
vessel  in  the  lungs.  Whatever  the  cause  may  be,  male  birds,  as 
I  hear  from  Mr.  Weir,  often  die  suddenly  daiing  the  season  of 
Boi^.  That  the  habit  of  singing  is  sometimes  quite  independent 
of  love  is  clear,  for  a  sterile,  hybrid  canary-bird  has  been  de- 
scribed "  as  sir^jng  whilst  viewir^  itself  in  a  mirror,  and  then 
dashing  at  its  own  imago;  it  likewise  attacked  with  fury  a 
female  canary,  when  put  into  the  same  cage.  The  jealousy 
excited  by  the  act  of  singing  is  constantly  taken  advant^  of  by 
bird-catchers;  a  male,  in  good  song,  is  hidden  and  protected, 
whilst  a  stuffed  bird,  sniroimded  by  limed  twigs,  is  exposed  to 
view.  In  this  manner,  as  Mr.  Weir  informs  me,  a  man  has  in  the 
course  of  a  single  day  caught  fifty,  and  in  one  instance  seventy, 
male  chaffinches.  The  power  and  inclination  to  sing  differ  so 
greatly  with  birds  that  although  the  price  of  an  ordinary  male 
chaffinch  is  only  sixpence,  Mr.  Weir  saw  one  bird  for  which  the 
bird-eatoher  asked  throe  pounds;  the  test  of  a  reaily  good 
Birder  beii^  that  it  will  continue  to  sing  whilst  the  cage  is 
swur^  round  the  owners  head. 

That  male  birds  should  sing  from  emulation  as  wel!  as  for 
charming  the  female,  is  not  at  all  incompatible;  and  it  might 
have  been  expected  that  these  two  habits  would  have  concurred, 
like  those  of  display  and  pugnacity.    Some  authors,  however, 

"*  'Philosophical     TranMotlons,'  "  'NaturgiiJi.derStobenrogel,' 

17T3,    p.   3S3.     White's  'Natural      1840,8.353. 
Hustory  of  Selborne,'  1823,  vol.  !.  p.         "  Mr.  Bold,  'ZoologiBt,'1813-44, 
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argn©  that  the  song  of  tlie  male  cannot  eerre  to  charm  the  female, 
because  the  femalea  of  some  few  epecies,  such  as  of  the  oajiary, 
robin,  lark,  and  bullfijich,  espooialiy  when  in  a  state  of  widow- 
hood, as  Bechstein  remarks,  pour  forth  fairly  melodioue  straing. 
In  some  of  these  cases  the  habit  of  singing  may  be  in  part 
attributed  to  the  females  haying  been  highly  fed  and  confined," 
for  this  disturbs  aU  the  usual  fimetionB  connected  with  the  repro- 
duction of  the  species.  Many  instances  have  already  been  given 
of  tha  partial  transference  of  secondary  masculine  characters  to 
the  female,  so  that  it  is  not  at  all  surprising  that  the  females  of 
some  species  should  possess  the  power  of  song.  It  has  also  been 
argued,  that  the  song  of  the  inale  cannot  serve  as  a  charm,  be- 
cause lie  males  of  certain  species,  for  instance  of  the  robin,  sing 
during  the  autumn.^  But  nothing  is  more  common  than  for 
animals  to  take  pleasure  in  practising  whatever  instinct  they 
follow  at  other  times  for  some  real  good,  How  oflen  do  we  sos 
birds  which  fly  easily,  gliding  and  saihng  throi^h  the  air  ob- 
viously for  pleasure'?  The  cat  plays  with  the  captured  mouse, 
and  the  cormorant  with  the  captured  flsh.  The  weaver-bird 
(Pfoceus),  when  confined  in  a  cage,  amuses  itself  by  neatly 
weavii^  blades  of  grass  between  the  wires  of  its  cage.  Birds 
which  habitually  fight  during  the  breediug-Beason  are  generally 
ready  to  fight  at  all  times;  and  the  males  of  the  capercailzie 
nometimes  hold  their  Bahen  or  Uks  at  the  usual  place  of  as- 
Hembl^e  during  tb«  autumn."  Hence  it  is  not  at  all  surprising 
that  male  birds  should  continue  singing  for  their  own  amuse- 
ment after  the  season  for  courtship  is  over. 

As  shewn  in  a  previous  chapter,  singing  is  to  a  certain  extent 
an  art,  and  is  mueh  improved  by  practice.  Birds  can  be  taught 
various  tunes,  and  even  the  unmelodious  sparrow  has  learnt  to 
sing  like  a  linnet.  They  aequirt-  the  song  of  their  foster 
parents,"  and  sometimes  that  of  their  neighbours."  All  the 
common  songsters  belong  to  the  Order  of  Insessores,  and  their 
Tocal  oi^ns  are  much  more  complex  than  those  of  most  other 
birds ;  jet  it  is  a  singular  fact  that  some  of  the  Insessores,  such 
as  ravens,  crows,  and  magpies,  possess  the  proper  apparatus," 
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though  they  cever  sing,  and  do  not  naturally  modulate  tlioii 
voices  to  any  great  extent.  Hunter  asserts™  Wiat  with,  the  tmo 
ijongsters  the  muscles  of  the  larynx  are  stronger  in  the  mates 
than  in  the  females ;  but  with  this  Blight  exception  there  is  so 
difference  in  the  tocsI  organs  of  the  two  sexes,  although  the 
males  of  most  species  sing  so  much  better  and  more  continuously 
than  the  females. 

It  is  remarkable  that  only  small  birds  properly  sing.  Tho 
Anstraliaa  genus  Menura,  howerei,  must  be  escepted;  for  the 
Memera,  Alherti,  which  is  about  the  size  of  a  haJf-grown  turkey, 
cot  only  moots  other  birds,  but  "  its  own  whistle  js  exceedingly 
"  beautiful  and  imried,"  The  males  congregate  and  form  "  cor- 
robon/inff  placee,"  where  they  sing,  raising  and  spreadiBg  their 
tails  like  peacocks,  and  drooping  their  wings."  It  is  also  remark- 
able that  birds  which  sii^  well  are  rarely  decorated  with  brilliant 
colours  or  other  ornaments.  Of  our  British  birds,  excepting 
the  bullfinch  and  goldfinch,  the  best  songsters  are  plain-coloured. 
The  kingfiBher,  boe-eater,  roller,  hoopoe,  woodpeckers,  &c.,  utter 
barsh  cries ;  and  the  brilhant  birds  of  the  tropics  are  hardly  ever 
songsters.'"  Hence  bright  colours  and  the  power  of  song  seem 
to  replace  each  other.  We  can.  perceive  that  if  the  pimnage  did 
not  vary  in  brightness,  or  if  bright  coIoutb  were  dangerous  to  tho 
species,  other  means  would  be  employed  to  charm  the  females ; 
and  melody  of  voice  offers  one  such  means. 

In  some  birds  the  vocal  oi^ns  differ  greatly  in  the  two  sesos. 
In  the  Teti-u<i  ctijtiilo  (fig.  39)  the  male  has  two  bare,  orange- 
coloured  sacks,  one  on  each  side  of  tho  neck;  and  these  are 
largely  inflated  when  the  male,  during  the  breeding-season, 
makes  his  curious  hollow  sound,  audible  at  a  great  distance 
Audubon  proved  that  the  sound  was  intimately  connected  with 
this  apparatus  (which  reminds  ns  of  the  au;-saclts  on  each  side  ot 
the  mouth  of  certain  male  frogs),  for  he  found  that  the  sound  was 
much  diminished  when  one  of  the  sacks  of  a  tame  bird  was 
pricked,  and  when  both  were  pricked  it  was  altogether  i^tooped. 
The  female  has  "  a  somewhat  similar,  though  smaller  naked  space 
"  of  skin  on  the  neck;  but  thisisnot  capable  of  inflation."  "    The 

"  As    staled   by   Batrington  in  in  Canada,"  hy  Major  W.  Ross  Kiog, 

'  Philosoph.  Transact.'  1773,  p.  262.  1866,   pp.    144-146.     Mr.   T.    W. 

»  Gould, '  Handbook  to  the  Birds  Wood     giTss     la     tho     '  Student  • 

..f  Australia,'  vol.  i.  1865,  pp.  303-  (April,  J870,  p.  116)  sa  ejcelleut 

310.     See  also  Mr.  T.  W.  Wood  in  account  nf  the  attitude  and  habita 

tbe 'Student,' Aurill870,  p.  125.  of  this  bird  during   Its   courlahip. 

<°  See  remarks  to  this  effect   in  He  states  that  the  eac-tufts  or  neck- 

gonld'a'Introdoctiooto  theTrochi-  plumes  are  tgeetei,   bo   that   thev 

lidiB,'  1861,  p.  23.  meet  over  the  crown  of  th»  htad, 

"  'TtoSportamanandNaturalist  Sse  his  drawing,  fig.  39. 
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m  le  of  anotl  er  kind  of  gron&e  (Te  ao      ophamanvs),  whilst 

courtjEg  the  femalo  ha":  h  s     bare  j  11  w  CPSopha<ni9  inflated  to 

a  prodigious  b  ze  f  lly  bilf  as  lar^e  as  tte  body  "  and  he 

then  utters  var  obb  grating  deep  hoDow  tones     ^\  ith  his  neck- 


feathors  erect,  his  winga  lowered,  and  buzzing  on  the  gound, 
and  Lis  long  pointed  tail  spread  out  like  a  fan,  he  displays  » 
variety  of  gi-otesque  attitudes.  The  (esophagus  of  the  female  is 
not  in  any  way  remarkable.'* 

;   Birds,'  1831,  p.  359.    Audnbon 
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It  eeema  now  well  made  out  that  the  great  throat  poach  ot 
the  Euiopeau  male  bastard  (^Otis  tarda),  and  ot  at  least  four 
other  species,  does  not,  as  was  formerly  supposed,  servo  to  hold 
water,  but  is  comiectfd  with  the  utterance  during  the  breeding- 


lolo  iTom  B  ehm). 

season  of  a  peculiar  sound  '■eseinbhi^  "oak,"'' 

bird  inhabitmg  South  America  (Cep? alt^ems  omatus,  fig.  40)  is 

called  the  umbrulla  bu:d  from  its  immense  top  knot,  formed  of 


■"  The  follow  ng  [  ipers  hav* 
been  lately  written  OD  this  subject : 
I'rof.  A  Newton,  in  ihe  '  Ibis,' 
18fi2,  p.  107 ,  Dr.  Cnllen,  ibid.  186h, 
p.  145;  Mr  Flowei,  m  '  Prot  Zool. 
.'  1865,  p.  747;  and  Dr  Murie, 


'Pmc 


)oI.  S 


,  471 


In  this  latter  paper  an  eicellent 
fienre  is  given  oi'the  male  Austts* 
han  Bustard  in  full  display  with 
the  sack  distended.  It  iaasingnlar 
fact  that  the  sacl:  is  not  developed  in 
nil  the  males  of  the  sawv  species. 
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tMie  white  quUls  STirniounted  by  dark-bine  plumes,  which  it  can 
elevate  into  a  great  dome  no  less  than  five  inchra  in  diameter, 
eoYerinjtthe  whole  head.  This  bird  has  on  its  neck  a  long,  thin, 
cylindrical  fleshy  appendage,  which  is  thickly  clothed  with  scalu- 
like  blue  feathers.  It  probably  serves  in  part  as  an  ornament, 
but  likewise  as  a  resounding  apparatus ;  for  Mr.  Bates  found 
that  it  ia  connected  "  with  an  mmaual  development  of  the 
"  trachea  and  vocal  organs."  It  is  dilated  when  the  bird  utters  its 
singalariy  deep,  loud  and  long  enstained  fluty  note.  The  head- 
crest  and  neek-appendage  are  rudimentary  in  the  female." 

The  vocal  organs  of  various  web-footed  and  wading  birds  are 
extraordinarily  complex,  and  differ  to  a  certain  extent  in  the  two 
sexea.  In  some  casea  the  trachea  is  convoluied,  like  a  French 
horn,  and  is  deeply  embedded  in  the  sternum.  In  the  wild 
Bwan  ((^jnas/erus)  it  is  more  deeply  embedded  in  the  adult  male, 
than  in  the  adnit  female  or  young  male.  In  the  male  Merganser 
the  enlarged  portion  of  the  trachea  is  furnished  with  an  additional 
pair  of  muscles."  In  one  of  the  ducks,  however,  namely  Atuis 
piiai:tata,  the  bony  enlargement  is  only  a  little  more  developed 
in  the  male  than  in  the  female."  But  the  meaning  of  these 
diffierences  in  the  trachea  of  the  two  sexes  of  the  Anatida  is  not 
understood;  for  the  male  is  not  always  the  more  vociferous; 
thus  with  the  common  duck,  the  male  hisses,  whilst  the  female 
utters  a  lond  quack."  In  both  sexes  of  one  of  the  cranes  (  Orus 
virgo)  the  trachea  penetrates  the  sternum,  but  presents  "  certain 
"  sexual  modifications."  In  the  male  of  tbe  black  stork  there  is 
also  a  well-marked  sexual  difference  in  the  length  and  curvature 
of  the  bronchi.'*  Highly  important  structures  have,  therefore,  iu 
these  cases  been  modiSed  according  to  sex. 

It  is  often  difficult  to  conjecture  whether  the  many  strange 
cries  and  notes  uttered  by  male  birds  during  the  breeding- 
season,  serve  as  a  charm  or  merely  as  a  call  to  the  female.  The 
soft  cooing  of  the  turtle-dove  and  of  many  pigeons,  it  may  bo 

"hen  the  female  ot  the  wild 

m  thu  of  eight,  and  yet  thie  bird  (JerdoD, 
Amazons,' '  1863,  voL  ii.  p  284 ;  '  Birds  of  India,"  vol.  iii.  p.  763)  is 
Wallace,  in' Pcoc  Zool.  Soc' 1850,  mote;  but  Mr.  BIjth  infoims  me 
■c.  206,  A  new  speciei,  with  a  still  that  the  convolutions  are  not  eon- 
iarger  necii-appendaga  (C.  penda-  atantjy  present,  so  that  perhups 
%B-),   haa  lately  been  discovered,      they    are     nuw    tending     towards 

"  Bishop,  in  Todd's  'Cyilop.  of         "  'Elements  of  Comp.  Anat.'  by 

Mat.  and  Phys.'  vol.  It.  p.  149S.  R.  Wagner,  Eng,  translal.  1845,  p. 

**  Prof,   liawton,  'Proc.  Zoc'.og.  111.     With  respect  to  tbe  swan,  ai 

Son.' 1871,  p.  661.  given    above,    Yanell's    'Hist,   d 

"  The    spoonbill  (Platalca)  has  British  Birds,'  2nd  edit.  IM^  viu. 

Ha  trachea  convoluted  into  a  ^gnte  iii.  p.  1S3. 
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tnrkej  utters  her  call  in  the  morning,  the  male  answers  by  a  note 
which  differs  from  tie  gobbling  noise  mads,  when  with  erected 
feathers,  rustling  wings  and  distended  wattles,  he  puffs  and 
atruts  hoforo  licr."  The  epel  of  the  blaek-cock  certainly  serves 
as  a  call  to  the  female,  for  it  has  bees  known  to  bring  four  or 
flte  females  from  a  distance  to  a,  male  under  confinement;  but 
as  the  black-cock  contmues  his  ^d  for  hours  dtuing  successive 
days,  and  in  the  case  of  the  capercailzie  "  with  an  agony  o( 
"  passion,"  we  are  led  to  suppose  that  the  females  which  are 
present  are  thus  charmed.™  The  voice  of  the  common  rook  is 
known  to  alter  diuii^  the  breeding-season,  and  is  therefore  in 
some  way  seiual."  But  what  shall  we  say  about  the  harsh 
screams  of,  far  instance,  some  kinds  of  macaws;  have  tJiese 
birds  as  bad  taste  for  mnsieal  sounds  as  they  apparently  have 
for  colour,  judging  by  the  inharmonious  contrast  of  their  bright 
yellow  and  blue  plumage  ?  It  is  indeed  possible  that  without 
any  advantage  being  thus  gained,  the  loud  voieeB  of  many  male 
birds  may  be  the  result  of  the  inherited  effects  of  the  continued 
use  of  their  vocal  organs,  when  excited  by  the  strong  passions 
of  love,  jealousy  and  rage;  but  to  this  point  wa  shall  leem 
when  we  treat  of  qnadrupeds. 

"We  have  as  yet  spoken  only  of  the  voice,  but  the  males  ot 
TariouB  birds  practise,  during  their  courtship,  what  may  be  called 
instrumental  music.  Peacocks  omA  Birds  of  Paradise  rattle  their 
quills  together.  Turkey-cocks  scrape  their  wings  against  the 
ground,  and  some  kinds  of  grouse  thus  produce  a  buzziiig  sound. 
Another  North  American  grouse,  the  Tetrao  urnhdlus,  when  with 
his  taU  erect,  his  mfia  displayed, "  he  shows  off  his  finery  to  the 
"  females,  who  lie  hid  in  the  neighbourhood,"  drums  by  rapidly 
striking  his  wings  together  above  his  back,  according  to  Mr.  R. 
Haymond,  and  not,  as  Audubon  thought,  by  striiaug  them 
gainst  Ms  sides.  The  sound  thus  produced  is  compared  by 
Bome  to  distant  thunder,  and  by  others  to  the  quick  roll  of  a 
drum.  The  female  never  drums,  "  but  flies  directly  to  the  place 
"  where  the  male  is  thus  engaged."  The  male  of  the  EaUj- 
pheasant,  in  the  Himalayas,  "often  makes  a  singular  drumming 
"  noise  with  his  wings,  not  unlike  the  sound  produced  by  shaking 
"  a  stiff  piece  of  cloth."  On  tlie  west  coast  of  Africa  the  little 
black-weavers  (Ploceus  ?)  congregate  in  a  small  party  on  the 
bushes  round  a  small  open  space,  and  sing  and  glide  through 

"  C.  I.  Bonaparte,  quQtcd  m  the  Sweden,'  Ac,  1867,  pp.  32,  81. 

'Naturalist     Library:    Birds,'   vol.  "  Jenner,    '  Piiiloint>!i,    li^twft 

Kiv.  p.  126.  tionB,'  1824,  p.  20, 

«  L  Lleyd,  '  Ttu  Gnme  Bii-di  of 
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tte  air  with  quiverii^  wings,  "  whicli  rQake  a  rapid  \vliitriug 
"  sound  like  a  child's  rattle."  Ono  bird  after  another  thus  perforraa 
for  houre  together,  hut  only  during  the  courting-Beason.  At  this 
season  and  at  no  other  time,  the  males  of  ceitam  sight-jars  (Capri- 
mu^ns)  make  a  strange  booming  noise  with  tlieir  wlngB.  The 
Tatious  species  of  wood-peckers  strike  a  sonorous  branch 'with 
their  beaks,  with  so  rapid  a  vibratory  movement  that  "  the  head 
"  appears  to  be  in  two  places  at  once."  The  sound  thus  pro- 
duced is  audible  at  a  considerable  distance,  but  cannot  be 
described ;  arid  I  feel  sure  that  its  source  would  never  be  con- 
jectured by  any  one  hcarii^  it  for  the  first  time.  As  tliis  jarring 
sound  is  made  chiefly  during  the  brcodingiseason,  it  has  been 
considered  as  a  love-socg;  but  it  is  perhaps  more  strictly  a 
love-calL  The  female,  when  driven  from  her  nest,  has  been 
observed  thus  to  call  her  mate,  who  answered,  in  the  same 
manner  and  soon  appeared.  Lastly,  the  male  Hoopoe  ( TJ^apa 
e^ojti)  oombmes  vocal  and  instrumental  music ;  for  during  the 
breeding-season  this  bird,  as  Mr.  Swinhoe  observed,  first  draws 
in  air,  and  then  taps  the  end  of  its  beak  perpendicularly  down 
against  a  stone  or  the  tiunk  of  a  tree,  "  when  the  breath  beii^ 
"  forced  down  the  tubular  bUl  produce*  the  correct  sound."  If 
the  beak  is  nob  thus  struck  against  some  object,  the  sound  is 
quite  different.  Air  is  at  the  same  time  swallowed,  and  the 
tBsophagas  thus  become  much  swollen;  and  this  probably  acts 
as  a  resonator,  not  only  with  the  hoopoe,  but  with  pigeons  and 
other  birds." 

In  the  foregoing  cases  sounds  are  made  by  the  aid  of  structures 
already  present  aud  otherwise  necessary;  but  in  the  following 
cases  certain  feathers  have  been  specially  modified  for  the  espreas 
purpose  of  producing  sounds.  The  drumming,  bleating,  neigh- 
ii^,  or  thundering  uoise  (as  expressed  1^  different  observers) 
made  by  the  common  snipe  (Sco/opaK  gallinago)  must  have  sur- 
prised every  one  who  has  ever  heard  it.  This  bird,  durii^  the 
pairing-season,  flies  to  "  perhaps  a  thousand  feet  in  height,"  and 


"    For   the  foregoing  fiicts   see. 

on     Birris     of    Paraiise,     litehin. 

to  the  Zambesi,'  ISfiS,  p.  425.     On 

•Thieileben,'  Band  iii.  !.  325.     On 

WoodpecltBrs,    MacgilliTray,   'Hist. 

Grouse,   Bitliardson,   't'airnA    Bur. 

of  British  Biids,'  vol.  iu.  1840,  pp. 

Americ. :  Binls,'  pp.  343  BUl  359  ; 

84,  88,  89,  and  95.     On  the  Hoopoe, 

ikjor  W.Rom  King,  -The  Sports- 

Mr.  5«iuhoe,  in  '  Proc  Zoolog.  Soc.' 

man  in  Canada,'  186S,  p.  156;  Mr. 

June  33,    1863  and  1871,  p.  3*8 

Maymond,    in    Prof.    Coi's   'Geol. 

On   the  Night-jar,  Andnbon,  ibid. 

Siu-«.  of  Indiana,'  p.  227  ;  Audu- 

vol.  ii.p.  2h5,  and  '  American  Natu- 

Uin,  'American    OroitholoE.    Bio- 

ralist,'  1873,  p.  672.     The  English 

graph.'   vol.    i.    p.    21B,     On  the 

Night-jar    likewise    mikes   iu   the 

spring    a  cui'ioua  noise   dunng  its 

India,'   voL   iii    p.    533.     On    th« 

rapid  flight. 
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after  zig-zagging  about  for  a  time  descends  to  the  earth  in  a 
curved  Jine,  with  outspread  tail  acd  quivering  pinions,  and 
Burpriang  velocity.  The  sound  is  emitted  only  during  this 
rapid  descent.  No  one  was  able  to  explain  the  cause,  until 
M.  M^es  oliserved  that  on  each  side  of  the  tail  the  outer  feathers 
arc  peculiarly  formed  (fig.  il),  having  a  stiff  sabre-shaiicd  shaft 


■with  the  oblique  barbs  of  unusual  length,  the  outer  webs  being 

strongly  bound  together.    He  found  that  by  blowing  oa  these 

feathers,  or  by  festening  them  to  a  long  thin  stick  and  waving 

them  rapidly  through  the  air,  he  could  reproduce  the  drumming 

noise  made  by  the  livmg  bird.    Both  sexes  are  furnished  with 

these  feathers,  but  they  are  generally  Sarger  in  the  male  than 

in  the  female,  and  emit  a 

deeper  not«.      In   some 

species,  as  in   S.  frenain 

(fig.   42),   four  feathers, 

and  in  8.  javtrnk  (fig.  43), 

CO  less  than  eight  on  each 

side  of  the  tail  are  greatly 

modified,    different  tones 

are  emitted  by  the  feathers 

of  the   different    species 

when  waved  through  the  a;' 

United  States  makes  a 

to  the  earth." 

In  the  male  of  the  OhamapeUs  iinicolor  (a  large  gallinaceous 
bird  of  America)  the  first  primaxy  wii^-feather  is  arched  towards 
the  tip  and  is  much  more  attenuated  than  in  the  female.  In  an 
allied  bird,  the  Pendope  niyra,  1&.  Salvin  observed  a  male,  which, 
whilst  it  flew  downwards  "  with  outstretched  wings,  gave  forth 
"  a  kind  of  crashing  rushing  noise,"  hke  the  falling  of  a  tree." 


iir  Sca]^>pax  frenata. 


ir;  and  the  Scdlopax  Wilsonii  of  the 
rvitching  noise  whHst  descending  rapidly 


"  See  M.  Mevea'  (nWrestiog 
paper  in  'Proc  Zool,  Soc'  1858,  p. 
199.  For  the  habits  of  tha  snipe, 
Mac^'llivnty,  'Hist.  British  Birds,' 
vol.  ir.  p,  371,  For  the  American 
snipe,  Capt.  Blakiaton,  'Jbis,'  vol.  V. 
1863,  p.  131. 


■'  Mr.    Sidvii 


'Pro. 


Zoo!. 


debt«d  to  this  distingniBhed  omi- 
tholf^st  for  sketches  of  th«  feather* 
of  the   Chama^petea,  and  for   othe* 
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The  male  alone  of  one  of  the  Indiitn  bustards  (Sypheotides 
aurifus)  has  its  primary  wing-feathers  greatly  acuminated ;  and 
the  male  of  an  allied  Bx>ecie3  is  fanown  to  make  a  humming  noise 
TOhilat  courting  the  female."'  In 
a  widely  different  group  of  birds, 
namely  Humming-birds,  the  maJea  ; 
alone  of  certain  kinds  have  cither 
the  shafts  of  their  primary  wing- 
feathers  broadly  dilated,  or  the 
webs  abruptly  excised  towards 
the  extremity.    The  malcj  for  in- 

ri'B.  44.    Primaiy  wiug-feather  of  a     stance,  of  SduaphoniS  plat^ixrcus, 

^^"S^a'skS'^Ml-^S-    when  adult,  has  the  first  primary 

viii).   upper  figute,  tb»t  of  miiie;    wiug-feathei (fig. 44),  thus exeised. 

Irf"lSjr"'  ""™P""''"'^  ^'^^^'  Whilst  flying  from  flower  to  flower 
he  makes  "  a  shriU,  almost  whist- 
ling noise ;"  "^  but  it  did  not  appear  to  Mr,  Salyin  that  the  noise 
was  intentionally  made. 

Lastly,  in  several  species  of  a  sub-genus  of  Pipia  or  Manakin, 
the  males,  as  described  by  Mr.  Sclater,  Lave  their  secondary  wing- 
feathers  modified  in  a  still  more  remarkable  manner.  In  the 
brilliantly-coloured  P.  deliciosa  the  first  three  secondaries  are 
thick-stemmed  and  curved  towards  the  body ;  in  the  fourth  and 
fifth  (fig.  45,  u)  the  change  is  greater;  and  in  the  sixth  and 
seventh  (b,  c)  the  shaft  "  is  thickened  to  an  extraordinary  degree, 
"  forming  a  solid  homy  lump."  The  barbs  also  are  greatly 
changed  in  shape,  in  comparison  with  the  corresponding  feathers 
(d,  e,  /)  in  the  female.  Even  the  bones  of  the  wing,  which 
support  these  singidar  feathers  in  the  male,  are  said  by  Mr. 
Fraser  to  be  much  thickened.  These  little  bh^s  make  an 
extraordinary  noise,  the  first  "  sharp  note  being  not  unlike  the 
"  crack  of  a  whip.""' 

The  diversity  of  the  sounds,  both  vocal  and  instrumental, 
made  by  the  males  of  many  birds  during  the  breeding-season, 
and  the  diversity  of  the  means  for  produeii^  such  sounds, 
are  highly  remarfcablo.  Wo  thus  gain  a  high  idea  of  their 
importance  for  sexual  purposes,  and  are  reminded  of  the  con- 
clusion arrived  at  as  to  insects.  It  is  not  difficult  to  imagine 
the  steps  by  which  the  notes  of  a  bird,  primarily  used  as  a 
mere  call  or  for  some  other  purpose,  might  have  been  improved 

"  Jerdon,  '  Birds  of  India,'  yol.  "  Sclater,  in   '  Proc.  Zooi.    Soc' 

iii.  pp.  618,  621.  1860,  p.  SO,  and  in  -Ibis,'  vol.  iv. 

"  Gouli,    '  latroduction   lo    tha  1862,     p.     175.     Also    Salrin,    in 

Trochilidffi,"   1881,   p.   49.     Salvin,  ■  Ibis,*  1860,  p.  37. 
'Proo.  Zoolog.  Soc'  1867,  p.  160. 
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into  a  melodious  love  soDg  In  tha  case  of  tha  modified 
frathsrs,  by  which  the  drummiiig,  whiatlmg,  or  loarmg  noises 
iiro  produced,  we  know  that  lome  btids  durmg  their  conrtship 
flutter,  shake,  or  rattle  theii  nnmoJitied  featheia  together,  and 


b  and  £.  BtMli  Beoondity,  upper  sBrfaoo. 


if  the  females  ^rere  led  to  select  the  best  performers,  the  males 
which  possessed  the  strongest  or  thickest,  or  most  attenuated 
feathers,  situated  on  any  part  of  the  body,  would  be  the 
most  Buceessful;  and  thus  by  slow  d^rees  the  feathers  might  be 
modified  to  almost  any  extent.  The  females,  of  eottree,  would 
not  .notico  each  slight  euccessivo  alteration  in  shape,  but  only 
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ilie  soandH  tims  produced.  It  is  a  curious  &iet  that  in  the  sama 
class  of  animalH,  sounds  so  different  as  the  drummiiig  of  tho 
puipo's  tail,  the  tapping  of  the  woodpecker's  beak,  the  harsh 
ti'umpet-like  cry  of  certain  water-fowl,  the  cooing  of  the  turtle- 
dove, and  the  song  of  tho  nightingale,  should  all  be  pleasing  ti 
the  females  of  tte  several  species.  But  we  must  uot  judge  of  the 
tastes  of  distinct  species  by  a  uniform  standard;  nor  must  we 
iudge  by  the  standard  of  maa's  taste.  Even  with  man,  we 
should  remember  wliat  discordant  noises,  the  beating  of  tom- 
toms and  the  strill  notes  of  reeds,  please  the  ears  of  savages. 
Sir  S.  Baker  remarks,"  that "  as  the  stomach  of  the  Arab  profara 
"  the  raw  meat  and  reeking  liver  taken  hot  from  the  animal,  so 
"  does  his  ear  prefer  his  equally  coarso  and  discordant  music  to 
"  ail  other." 

Laoe-At^l^  and  Dances. — The  curious  love  gestures  of  some 
birds  have  already  been  incidentally  noticed ;  so  that  little  need 
here  be  added.  In  Northern  America,  lat^e  numbers  of  a  grouse, 
the  Tetrno  phasianetltis,  meet  every  morning  during  tlie  breediug- 
senson  on  a  selected  level  spot,  and  here  tliey  run  round  and 
round  in  a  circle  of  about  fifteen  or  twenty  feet  in  diameter,  sc 
that  the  ground  is  worn  quite  bare,  Uke  a  fairy-ring.  In  these 
Partridge-dances,  as  they  are  calW  by  the  hunters,  the  lurda 
assume  the  strangest  attitudes,  and  run  round,  some  to  the  left 
and  some  to  the  right.  Audubon  describes  the  males  of  a  heron 
(Arde'i  herodias)  as  walking  about  on  their  bng  l^s  with  great 
d^;mty  before  tie  females,  bidding  defiance  to  their  rivals.  With 
one  of  the  disgusting  cairion-yultnres  (Oatliarlet  jota)  the  same 
naturalist  states  that  "the  gesticulations  and  parade  of  the 
"  males  at  tho  beginning  of  the  love-season  are  extremely 
"  ludicrous."  Certain  birds  perform  their  love  antics  on  the  wing, 
as  we  have  seen  with  tie  black  African  weaver,  instead  of  on  the 
ground.  During  the  spring  our  little  white-throat  {tiylvia 
cmerea)  often  rises  a  few  feet  or  yards  in  the  air  above  some 
bush,  and  "  flutters  with  a  fitful  and  fantastic  motion,  singing  all 
"  the  while,  and  then  drops  to  its  parch."  The  great  English 
bustard  throws  himself  into  indescribably  odd  attitudes  whilst 
conrting  the  female,  as  has  been  figured  by  Wolf.  An  allied 
Indian  bustard  (Oiis  6eiijo!ewsis)  at  such  times  "rises  perpen- 
"  dicnlarly  into  the  air  with  a  hurried  flapping  of  his  wings, 
"  raisii^  his  crest  and  pnfflng  out  the  featliers  of  his  neck  and 
"breast,  and  then  drops  to  the  ground;"  ho  repeats  this 
mancBUvre  several  times,  at  the  same  time  hrnntning  in,  n 
peculiar  tone.    Such  females  as  happen  to  be  near  "  obey  this 

"  'TheNilaTributarwsof  AbjiMiiia,'  IB S7,  p.  203. 


yGooc^le 


Chap.  XIII,       Love  Antics  and  Decoration.  381 

"  saltatory  summons,"  sxA  when  they  approach  he  trails  ]iia 
W!i^  and  spreads  his  tail  like  a  turkey-oouk" 

But  the  most  curious  case  is  afforded  hj  three  allied  genera  of 
Australian  hiri?s,  the  famous  Eowei^bJrds, — no  douht  the  co- 
descendants  of  EOme  ancient  species  which  first  acquired  the 
strange  instinct  of  constructing  hovers  for  performii^  their 
iove-antics.  The  bowers  (fig.  46),  which,  as  wo  shall  hereafter 
see,  are  decorated  with  feathers,  shells,  bonee,  and  leaTes,  are 
built  on  the  ground  for  the  sole  purpose  of  courtship,  for  their 
nests  are  formed  in  trees.  Both  sexes  assist  in  the  erection  of 
tbe  bowers,  but  the  male  is  the  principal  workman.  So  strong 
is  this  instinct  that  it  is  practised  under  confinemen'l,  and  Mr, 
Strange  has  described^"  the  habits  of  some  Satin  Bower-birds 
which  he  kept  in  an  aviary  in  New  South  Wales.  "  At  tomes 
"  the  male  will  chase  tbe  female  all  over  the  aviary,  then  go  to 
"  the  bower,  pick  up  a  gay  feather  or  a  large  leaf,  utter  a  curious 
"  kind  of  note,  set  ail  his  feathers  erect,  run  round  the  bower  and 
"  become  so  excited  that  his  eyes  appear  ready  to  start  from  his 
"  head;  he  continues  opening  first  one  wing  then  the  other, 
"  uttering  a  low,  whistling  note,  and,  like  the  domestic  cock, 
"  seems  to  be  picking  up  something  from  the  gronnd  until  at 
"  last  the  female  goea  gently  towards  him."  Captain  Sfofces  has 
described  tbe  habits  and  "  play-houses  "  of  another  species,  tho 
Groat  Bower-bird,  which  was  seen  "  amusing  itself  by  flying 
"  backwards  and  forwards,  taking  a  shell  alternately  from  each 
"  side,  and  carrying  it  through  the  archway  in  its  mouth." 
These  curious  structures,  formed  solely  as  halls  of  asBemblage, 
where  both  sexes  amuse  themselves  and  pay  their  court,  must 
cost  the  birds  much  labour.  The  bower,  for  instance,  of  the 
Fawn-breasted  species,  is  nearly  four  feet  in  length,  i 
inches  in  height,  and  is  raised  on  a  thick  platform  of  sticks, 

D&xration. — I  will  first  discuss  the  cases  in  which  the  males 
are  ornamented  either  exclusively  or  in  a  much  higher  degree 
than  the  females,  and  in  a  succeeding  chapter  those  in  which 
both  sexes  are  eqnally  ornamented,  and  finally  the  rare  cases  in 
which  the  female  is  somewhat  more  brightly-coloured  than  the 

"  Fo(  Tetrao  phtakneiltts,  Be«  the  Iqdian  BnsUrd,  -lordon, '  Birds 
"■  '      ■         —        I,  Ber.  Aineripa,'      of  ludis,"  vol.  iii.  p,  618. 


p.  361,  and  for  further  partitnUra 

"  Gould 

, -Handboufc  to  the  Birds 

Cspt.  BlakisWn, '  Ibis,'  1863,  p.  135. 

of  Auetrali 

H,'  vol.   1.  pp.  444,  449, 

For  the  Cathartes  and  Ardea,  An- 

455.     The 

bower    of    the     Satin 

debon, '  O.-nith.  Biography,' vol.  ii. 

Bower-bird 

may   be    seen    in    the 

V.  51,  and  voL  iii.  p,  89.     On  the 

Zoologi«iI 

Sociely's    Gardens,   R» 

White-throat,  Macgillivtay,   '  ffist. 

gent's  Park 

Bvitisfa   Bii-ds,'  vol,  U.  p.  354.    tia 
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mile  4s  with  the  artjfioia!  om<iments  used  ly  savage  and 
civilised  men,  so  with  the  natural  ornament  of  hird^  the  head 
IS  the  thief  seat  ol  decoration"    The  ornaments  as  mentioned 
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at  the  commencement  of  this  cliapter,  are  wonderfully  diver- 
aified.  The  plniaes  on  the  front  ot  back  of  the  head  consist  of 
Tario«sly-«haped  feathers,  sometimes  capable  of  erection  or 
espansion,  by  which  their  beautiful  colours  are  fully  displayed. 
Elegant  ear-tofts  (see  fig.  89,  ante)  are  occasionidlj  present. 
The  head  is  Bometimea  covered  with  velvety  down,  as  with  the 
pheasant;  or  is  naked  and  Tividly  coloured.  The  throat,  also,  is 
eometjmes  ornamented  with  a  beard,  wattles,  or  canmcles.  Such 
appendt^a  are  generally  brightly-coloured,  and  no  doubt  servo 
as  ornaments,  though  not  always  ornamental  in  our  eyes;  for 
whilst  the  male  is  in  the  act  of  courting  the  female,  they  often 
swell  and  asauine  vivid  tante,  ae  in  the  male  turkey.  At  such 
times  the  fleshy  apjiendages  about  the  head  of  the  male  Tragopan 
pheasant  {Cenomia  Temminchii)  swell  into  a  large  lappet  on  the 
throat  and  into  two  horns,  one  on  each  side  of  the  splendid 
top-knot  \  and  these  are  th^i  coloured  of  the  most  intense  blue 
which  I  have  ever  beheld."  The  African  bombill  (Bucorax 
aif/ssinicus)  inflates  the  scarlet  bladder-like  wattle  on  its  neck, 
and  with  its  wings  drooping  and  tail  expanded  "  makes  quite  a 
"  grand  appearance.""  Even  the  iris  of  the  eye  is  sometimee 
more  brightly-coloured  in  the  male  than  in  the  female ;  and  this 
is  frequently  the  case  with  the  beat,  for  instance,  in  our  common 
blackbird.  In  BtKeros  corruyatus,  the  whole  beak  and  immenso 
casque  are  coloured  more  conspicuously  ia  the  male  than  in  the 
female;  ajid  "the  obhque  grooves  upon  the  sides  of  the  lower 
"  mandible  are  peculiar  to  the  male  sei."** 

The  head,  ^ain,  often  supports  fleshy  appendages,  filaments, 
and  sohd  protuberances.  These,  if  not  common  to  both  sexes, 
are  always  confined  to  the  males.  The  solid  protuberances  havo 
been  described  iu  detail  by  Dr.  W.  MarshaO,'"  who  shews  that 
they  are  formed  either  of  cancellated  bone  coated  with  skin,  or 
of  dermal  and  other  tissues.  With  mammals  true  homa  are 
always  supported  oa  the  frontal  bones,  but  with  birds  various 
bones  have  been  modified  for  this  purpose ;  and  in  species  of  the 
same  group  the  protuberances  may  have  cores  of  bone,  or  bo 
quite  destitute  of  them,  with  intermediate  gradations  connecting 
these  two  extremes.  Hence,  as  Dr.  MarHhan  jusUy  remaiki:, 
Tariations  of  the  most  dilferent  kinds  have  served  for  t)io 
development  through  sexnal  selection  of  these  ornamental 
appendages.     Elongated  feathers  or  plumes  spring  from  almost 

"  See  Dr.  Morie'a  aocount  with  «  '  Land  ind    Water,'   1B68,  p. 

coloured   fignres  in  '  Ftoo.   Zmlog.  SIT. 

Sot."  1872,  p.  730.  «  'UeberdieSchadelhoctBr/Sic, 

••  Mr.   KoEUiro,   '  Ibis,'  vol.  it  ■  NiederltlDdiichea  Archiv  fUr    Zoo 

IBSa,  p.  33a.  'ogie,'  B.  i.  Hefl.  2,  1873. 
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every  part  of  the  body.  The  feathers  on  the  throat  and  hreiist 
are  sometimes  deTeloped  into  beautiful  rufTs  «iid  collars.  The 
tail-feathers  are  frequently  increased  ic  length ;  as  ive  see  in  tho 
tail-coverts  of  the  peacock,  and  in  the  tail  itself  of  the  Argus 
pheasant  With  the  peacock  eTen  tho  bones  of  the  tail  have 
been  modified  to  support  the  heavy  tail-coverts.""  The  body  of 
the  Argils  is  not  larger  than  that  of  a  fowl ;  yet  the  length  from 
the  end  of  the  beak  to  the  extremity  of  the  tail  is  no  less  than 
five  feet  three  inches,"  and  that  of  the  beautifully  ocellatcd 
secondary  wing-feathers  nearly  three  feet  In  a  small  African 
night-jar  {Costmtwnii  vexiltaritis)  one  of  the  primary  wing- 
feathers,  during  the  broedii^-season,  attains  a  length  of  twenty- 
sis  inches,  whilst  the  bird  itself  is  only  ten  inches  in  length.  In 
another  closely-alUed  genus  of  night>-jars,  tho  shafts  of  the  elon- 
gated wing-feathers  are  naked,  except  at  the  eitremity,  where 
there  ie  a  disc."*  Again,  in  another  frenua  of  night-jars,  the 
tail-feathers  are  even  still  more  prodigiously  developed.  In 
general  the  feathers  of  the  tail  are  more  often  elongated  than 
those  of  the  winp,  as  any  great  elongation  of  the  latt-T  impedes 
flight.  We  thus  see  that  in  closelj-alhed  birds  omamente  of 
the  same  kind  have  been  gained  by  Om  males  through  tho 
development  of  widely  difieront  feathers. 

It  is  a  eurious  fact  that  the  feathers  of  species  belonging  to 
very  distinct  groups  have  been  modified  in  almost  exactly  the 
same  peculiar  manner.  Thus  the  wing-feathers  in  one  of  the 
above-mentioned  night-jars  are  bare  aloiy;  the  shaft,  and  ter- 
minate in  a  dise;  or  are,  as  they  are  sometimes  called,  spoon  or 
racket-shaped.  Feathers  of  this  kind  occur  in  the  tail  of  a 
motmot  {Eumomata  superciliaTte'),  of  a  king-fisher,  finch,  hum- 
ming-bird, parrot,  several  Indian  drongos  (Dicmrus  and  Edolins, 
in  one  of  which  the  dise  stands  vertically),  and  in  the  tail  of 
certam  birds  of  paradise.  In  these  latter  birds,  similar  feathers, 
beautifully  oeellated,  ornament  the  head,  as  is  likewise  the  case 
with  some  gallinaoeoi^  birds.  In  an  Indian  bustard  (Sypheotides 
aurilus')  the  feathers  forming  the  ear-tufts,  which  are  about  four 
inches  in  length,  also  termmate  in  discs."  It  is  a  most  singular 
fact  that  the  motmots,  as  Mr.  Salvin  has  clearly  shewn,"  give  to 
their  tail  feathers  the  racket-shape  by  biting  off  the  barbs, 
and,  further,  that  this  continued  mutilation  has  produced  a, 
certain  amount  of  inherited  effect. 

■•Dr.W.JUtsluilU'UlerdeQrog-  1864,  p.  114,  Lmngsfine, 'EipsJi- 

el.chw8i«,'  ibid.  B.  I.  Rett  3,  1872.  tion  to  the  Zambesi,'  IBS5,  p.  6B. 

"  Jardioe's' Naturalist  Librai'v  :  "  Jercion,  'Birds  of  Iniia,"  vol. 

Bii-d!,'  vol.  Jdv.  p.  186.  iii.  p.  620. 

•"  Selater,  in  th«  'IWa,'  vol.  »L         »  'l'roc.2oolog.Soi!.'lS73,p.429 
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A^ii,  the  barlis  Of  the  feathers  ia  vnrious  widely-distinct 
birds  are  fllaaientous  or  plumose,  as  with  some  herons,  ibisee, 
Wrda  of  paradise,  and  Gallmacefe.  In  other  cases  the  barhs 
disappear,  leawng  the  shafts  bare  from  end  to  end ;  and  these  ii( 
the  tail  of  the  Faradima  apodu  attain  a  length  of  thirty-four 
inches:"  in  F.  Papiiana  (fig.  47)  they  are  much  shorter  and 
thin.  Smaller  feathers  when  thus  denuded  appear  hlio  briBtlcs, 
as  on  the  breast  of  the  turkey-oook.  As  any  fleeting  fashion  in 
dress  comes  to  he  admired  by  man,  bo  wiOi  birds  a  change  of 
almost  any  kind  in  the  structure  or  colouring  of  the  feathers  in 
the  male  appears  to  have  been  admired  by  the  female.  The 
tact  of  the  feathers  in  widely  distinct  groups,  having  been 
modified  in  an  analogous  maimer,  no  doubt  depeiuis  primarily 
on  all  the  feathers  having  nearly  the  same  stmcturo  and  manner 
of  development,  and  consequently  tendii^  to  vary  in  the  same 
manner.  We  often  see  a  tendency  to  analogous  variability  in 
the  plumage  of  our  domestic  breecte  belonging  to  distinct 
Bpeoies.  Thus  top-knots  have  appeared  in  several  species.  In 
an  extinct  variety  of  the  turkey,  the  top-knot  consislcd  of  bare 
qnills  surmounted  with  plumes  of  down,  so  that  they  somewhat 
resembled  the  racket-shaped  feathers  above  described,  la 
certain  breeds  of  the  pigeon  and  fowl  the  feathers  are  plumose, 
with  some  tendency  in  the  shafts  to  be  naked.  In  the  Sobas- 
toj»l  goose  the  scapular  feathers  are  greatly  elongated,  curled, 
or  even  spirally  twisted,  with  the  mai^ns  plumose,''* 

In  regard  to  colour  hardly  anything  need  here  bo  said,  for 
every  one  knows  how  splendid  are  the  tints  of  many  birds,  and 
how  harmoniously  they  are  combined.  The  colours  are  often 
metallic  and  iridescent  Circular  spots  are  sometimes  sur- 
rounded by  one  or  more  differently  shaded  zones,  and  are  thus 
converted  into  ocelli.  Nor  need  much  be  said  on  the  wonderful 
difference  between  the  sexes  of  many  birds.  The  common 
peacock  offers  a  strildi^  instance.  Female  birds  of  paradise 
are  obscurely  coloured  and  destitute  of  all  ornaments,  whilst  the 
males  are  probably  the  most  highly  decorated  of  all  birds,  and 
iu  so  many  different  ways,  that  they  must  be  seen  to  be  appre- 
ciated. The  elongated  and  golden-orange  plumes  which  spring 
from  beneath  the  wings  of  the  Paradisea  apoda,  when  vertiiially 
erected  and  made  to  vibrate,  are  described  as  forming  a  sort  oi 
halo,  in  the  centre  of  which  the  head  "  looks  like  a  little  emerald 
"  sun  with  its  rays  formed  by  the  two  plumes."™    In  another 

"  Wiillacf,  m 'Annals  and  Mixg.  "  See  my  work  on 'The  Variition 

of  Silt.  Hist.' vol.  II.  1857,  p.  41B  of  Auimals  and  Plants  under  DMiie»- 

>ad  ID    bis    '  Ualay    Ajchipolag'^,  ticntiuo,'  vol.  i.  pp.  289,  293. 
vol.  ii.  1869,  p.  330.  "  (Juoled  ftom  M.  da  Lalvesnave 

2o 


yGoot^lc 


The  Descent  of  Man. 


most  beautiful  species  the  head  is  bald,  "  and  of  a  rich  cobalt 
"  blue,  crossed  by  several  lines  of  black  Tclvety  featliers,"" 


in  'Annals  and  Mng.  of  Nst.  Hist/  '  Malav  Aroliipelaso.' 
lol.  liii.  185*,  p.  157  :  see  also  Mr.  "  Wallace,   ■The    Malay  Archi- 

Wallace's  mnch   fttUer   account  in  pelago,'  toL  ii.  1869,  p.  405. 
ToL  II.  1857,  p,  -412,  and  in  bis 
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Male  hiimmmg-birds  (figs.  43  and  49)  almost  vie  with  Mide  of 
paradise  in  their  beaaty,  as  every  one  will  admit  who  has  seen 
Mr.  Gould's  splendid  volumes,  or  his  rich  collection.  It  is  very 
remarkable  in  how  many  different  ways  these  birds  are  orna- 
mented. Ahnost  every  (jart  of  their  plumage  has  been  taken 
advantage  of,  and  modified;  and  the  modifications  have  been 


Slg.  <8,  Lophornis  omatm,  uijlf  and  tanak  (from  ] 
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carried,  as  Mr.  Gould  sliewed  me,  to  a  wonderful  estreme  in 
some  species  belonging  to  nearly  every  subgroup.  Sucli  caees 
are  curiously  like  those  which  we  see  in  our  fancy  breeds, 
reared  by  man  for  the  sake  of  ornament:  certain  individuals 
originally  varied  in  one  charaotei,  and  otlier  individuals  of  the 
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eaiae  species  in  other  ehai^cters ;  ami  those  have  been  seized  on 
by  man  and  much  augmeated— as  shewn  by  the  tai!  of  the  fan- 
tail-pigeon, the  hood  ni  the  jacobia,  the  beak  and  wattle  of  the 
carrier,  and  so  forth.  The  sole  difference  between  these  cases  is 
that  in  the  one,  the  result  is  due  to  man's  selection,  whilst  in 
the  other,  as  with  humming-birds,  birds  of  paradise,  ifec,  it  is 
due  to  the  selection  by  the  females  of  the  more  beautiful  males. 

I  will  meotioa  only  one  other  bird,  remajkable  from  the  ex- 
treme contrast  in  colour  between  the  sexes,  namely  the  famous 
bell-bird  (Chasmorhynchui  niveus)  of  S.  America,  the  note  of 
which  can  be  distinguished  at  the  distance  of  nearly  three  miles, 
and  astonishes  every  one  when  first  hearing  it.  The  male  is 
pure  white,  whilst  the  female  is  dusky-^een;  and  whit«  is  a 
very  rare  colour  in  terrestrial  species  of  moderate  size  and  in- 
offensiye  habits.  The  male,  also,  as  described  by  Waterton, 
has  a  spiral  tube,  nearly  three  inches  in  length,  which  rises  from 
the  base  of  the  beak.  It  is  jet-black,  dotted  over  with  minute 
downy  feathers.  This  tube  can  be  inflated  with  air,  through  a 
communication  with  the  palate;  and  wlien  not  infiited  hangs 
down  on  one  side.  The  genns  consists  of  foiur  species,  the  males 
of  which  are  very  distinct,  whilst  the  females,  as  described  by 
Mr.  Sclater  in  a  very  interesting  paper,  closely  resemble  each 
other,  thus  offerii^  an  excellent  instance  of  the  common  rule 
that  within  the  same  group  the  males  diSer  much  more  from 
each  other  than  do  the  females.  In  a  second  species  (C  nudi- 
oiUis)  the  male  is  likewise  snow-white,  with  the  eiception  of  a 
la:^  space  of  naked  skin  on  the  throat  and  round  the  eyes, 
which  during  the  breeding- season  is  of  a  fine  green  colour.  In 
a  third  species  ((7.  friairunculatus)  the  head  and  neck  alone  of 
the  male  are  white,  the  rest  of  the  body  being  chesnnl^ brown, 
and  the  male  of  this  species  is  provided  with  three  filamentous 
projections  half  as  long  as  the  body— one  rising  from  the  baas 
of  the  beak,  and  the  two  others  from  the  comers  of  the  month." 

The  coloured  plumage  and  certain  other  ornaments  of  the 
adult  males  are  either  retained  for  life,  or  are  periodically  re- 
newed durii^  the  snmmer  and  breeding-season.  At  this  same 
season  the  beak  and  naked  skin  about  the  head  frequently 
change  colour,  as  with  some  herons,  ibises,  gulls,  one  of  the 
liell-Wrds  just  noticed,  &c  In  the  white  ibis,  the  cheeks,  the 
inflatable  skin  of  the  throat,  and  the  basal  portion  of  the  beak 
'n  one  of  the  tails,  Oallicrex  cristatui,  a 


"  Mr.  Sclator,  '  Intclleetiml  Ob-  plat»,  in  the  '  Ibis,'  1865,  p.  6 
server,'    Jan.    1867.      'Waterton'i  "  'Land    nnii  Wntsr,'   1* 

Wanderings,'  p.  118.     See  aJKo  Mr.  394. 
SsItid's  iatereEtitig   paper,  with   a 
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large  red  camncle  is  dsTeloped  during  this  period  on  the  head 
of  tlie  male.  So  it  is  with  a  thin  hornj  crest  on  the  beak  of 
one  of  the  pelicans,  P.  erythrorhyndms ;  for  after  the  hreeding- 
seasou,  theKe  homy  crests  are  shed,  like  horpH  from  the  heads 
of  stags,  aad  the  shore  of  aa  island  in  a  lake  in  Kerada  was 
found  covered  with  these  cnrioiia  esuviio." 

Changes  of  colour  in  the  plumage  according  to  the  season 
depend,  firstly  on  a  double  annual  moult,  secondly  on  an  actual 
chai^  of  colour  in  the  feathers  themselves,  and  thirdly  on  their 
dull-coloured  mai^ins  being  periodically  shed,  or  on  these  three 
processes  more  or  less  combined-  The  shedding  of  the  de- 
ciduary  maipns  may  be  compared  with  the  shedding  of  their 
down  by  very  youi^  birds;  for  the  down  io  most  cases  arises 
from  the  summits  of  the  first  true  feathers." 

With  respect  to  the  birds  which  annually  undergo  a  double 
moult,  there  are,  firstly,  some  kinds,  for  instance  snipes,  swallow- 
plovers  (Glareolfe),  and  curlews,  in  which  the  two  seses  resemble 
each  other,  and  do  not  chaise  colour  at  any  season.  I  do  not 
know  whether  the  winter  plum^e  is  thicker  and  warmer  than 
tha  summer  plumage,  but  warmth  seems  the  most  probable  end 
attained  of  a  double  moult,  where  there  is  no  change  of  colour. 
Secondly,  there  are  birds,  for  instance,  certain  species  of  Totanus 
and  olher  GraOatores,  the  sexes  of  which  resemble  each  other, 
but  in  which  the  summer  and  winter  plumage  ditter  slightly  in 
colour.  The  difference,  however,  in  these  cases  is  so  small  that 
it  can  hardly  be  an  advantage  to  them;  and  it  may,  perhaps, 
be  attributed  to  the  direct  action  of  the  different  conditions  to 
which  the  birds  axe  exposed  during  the  two  seasons.  Thirdly, 
thei'e  are  many  other  birds  the  seses  of  which  are  ahke,  but 
which  are  widely  different  in  their  summer  and  winter  plumage. 
Fourthly,  there  are  birds,  the  sexes  of  which  differ  from  each 
other  in  colour ;  but  the  females,  thoi^h  moulting  twice,  retain 
the  same  colours  throi^hout  the  year,  whilst  the  males  undergo  a 
change  of  coloitt,  sometimes  a  great  one,  as  with  certain  bustards. 
Fifthly  and  lastly,  'iiere  are  birds  the  sexes  of  which  differ  from 
each  other  in  both  their  summer  and  winter  plum^e ;  but  tho 
male  undergoes  a  greater  amount  of  change  at  each  recurrent 
season  than  the  female— of  which  the  ruff  (Machetes  pugintx) 
offers  a  good  iosfance. 

With  respect  to  the  cause  or  purpose  of  the  differences  in 
oclour  between  the  summer  and  winter  plumage,  this  may  iu 
Bome  instances,  as  with  the  ptarmigan,""   serve  during  botL 

"  Mr.  D.  G.  Elliot,  in  'Prec.  edited  by  P  L.  Selater.  Ray  Sot 
■iool.  Soc'  1869,  p.  689.  1867.  p.  14. 

"  SHmoli's        '  Pterylographj,'  '■  The    brown   mottled    siunmai 
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Eeasous  as  a  protection.  When  the  difference  between  the  two 
plumages  ia  slight,  it  may  perhapa  be  attributed,  as  already 
romaiked,  to  the  direct  action  of  the  conditions  of  life.  But 
%Fith  many  birds  there  can  hardly  be  a  doubt  that  the  summer 
plnmage  is  ornamental,  even  when  both  eeies  are  alike.  Wo 
may  conclude  that  this  is  the  case  with  many  herons,  egrets, 
itc,  for  they  acquire  Uieir  beautiful  plumes  only  during  the  ' 
breeding-season.  Moreover,  such  plumes,  top-knots,  &<;.,  though 
possessed  by  both  seses,  are  occasionally  a  little  more  developed 
in  the  male  than  in  the  female ;  and  they  resemble  the  plumes 
and  ornaments  possessed  by  the  mates  alone  of  other  birds.  It 
ia  also  known  that  confinement,  by  affecting  the  reproduetire 
system  of  male  birds,  frequently  checks  the  development  of  their 
secondary  sexual  oharacEers,  but  has  no  immediate  influence 
on  any  other  characters ;  and  I  am  informed  by  Mr.  Bartlett 
that  eight  or  nine  specimens  of  the  Knot  (Tringn  canutus)  re- 
tained their  unadorned  winter  plnmage  in  the  2!oo!ogical  Gardens 
throT^hout  the  year,  from  which  fact  we  may  infer  that  the 
summer  plumage  though  common  to  both  sexes  partakes  of  the 
nature  of  the  escluaiyely  masculine   plumage  of  many  other 

From  the  foregoing  facts,  more  especially  from  neither  sex  ol 
certain  birds  changing  colour  during  either  annual  moult,  or 
changing  so  slightly  that  the  change  can  hardly  be  of  any  service 
ti/  them,  and  from  the  females  of  other  species  moulting  twice 
yi.t  retaining  thd  same  colours  throughout  the  year,  we  may 
conclude  that  the  habit  of  annually  moulting  twice  has  not 
been  acquired  in  order  that  the  male  should  assume  an  orna- 
mentfti  character  during  the  breeding-season ;  but  that  the 
double  moult,  having  been  originally  acquired  for  some  distinct 
purpose,  has  subsequently  been  taken  advantage  of  in  certain 
cases  for  gaining  a  nuptial  plnmage. 

It  appears  at  first  sight  a  surprising  circumstance  that  some 
closely-allied  species  should  regularly  undergo  a  double  annual 


pi  imige  of  the  ptarm  gin  ie  of  as 

slatsments    on    menlting,  see,   on 

snipes,     &c.,    MscgillLraj,    'Hist. 

tectjon    ag   Ih,.  white   winter  plu- 

Brit.    Birds,'   vol.   iv,   p.    371;    on 

mige    tor  m  s^ndinavia,  during 

ths    spnog,    wlteu   the    snow  has 

Jerdon,  *  Birds  of  India,'  vol.  iii.  pp. 

disappeared,  this  b  rd  la  known  to 

615,  630,  683 ;  on  Xotanns,  ibid.  p. 

•offer   greatly  trom  birds  of  piej. 

TOO  ;  on  the  plumes  of  herons,  ibid. 

p.  738,  uid   MacgilUvray,  voL  iv. 

dre^s     B«  ffilheliOTonWnght  in 

Lloj-d    *GBma    Buds   "f    Snelen,' 

Allen,  in  the  '  Ibis,'  toI.  t.  1883,  p, 
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moult,  and  others  only  a  single  one.  The  ptarmigan,  for 
instance,  motilts  twice  or  even  thrice  in  the  year,  and  the  blaclt- 
coub  only  once :  some  of  the  splendidly  coloured  honey-suokera 
(Nectarinise)  of  Indiaand  some  eub-genera  of  obscurely  coloured 
pipits  (Anthus)  have  a  double,  whilst  others  have  only  a  singlo 
annual  moult.''  But  the  gradations  in  the  manner  of  moulting, 
which  are  known  to  occur  with  Tariona  bu'ds,  shew  us  how 
epeciefi,  or  whole  groups,  might  have  originally  acquired  their 
double  annual  moult,  or  ha^ii^  once  gained  the  habit,  hayo 
agaia  lost  it.  Witli  c<jrfain  bustards  and  plorers  tie  vernal 
moult  is  far  from  complete,  some  feathers  beijig  renewed,  and 
some  changed  in  colour.  There  is  also  reason  to  believe  that 
with  certain  bustards  and  rail-lilte  birds,  which  properly  under- 
go a  double  moult,  some  of  the  older  males  retain  their 
nuptial  plumage  throughout  the  year,  A  few  highly  modified 
feathers  may  merely  be  added  during  the  spring  to  the  plumage, 
as  occurs  with  the  disc-formed  tail-feathers  of  certain  drongos 
(BhriTiga)  in  India,  and  with  the  elongated  feathers  on  the 
back,  neck,  and  crest  of  certain  herons.  By  such  steps  as  these, 
the  Temal  moult  might  be  rendered  more  and  more  complete, 
until  a  perfect  double  moult  was  acquired.  Some  of  the  birds 
of  paradise  retain  their  nuptial  feathers  throi^hout  the  year, 
and  thus  have  only  a  single  moult ;  others  cast  them  directly 
after  the  breeding-season,  and  thus  have  a  double  moult ;  and 
others  again  cast  them  at  this  season  dnring  the  first  year,  but 
not  afterwards;  so  tbat  these  latter  species  are  intermediate  in 
their  manner  of  moulting.  There  is  also  a  great  difference  with 
many  birds  in  the  length  of  time  during  ivbict  the  two  annual 
plumages  ere  retained ;  so  tiat  the  one  might  come  to  be  re- 
tained for  the  whole  year,  and  the  other  completely  lost.  Thus 
in  the  spring  Muchetea  pvgnax  retains  his  ruff  for  barely  two 
months.  In  Natal  the  male  widow-bird  (CAero  pregne)  acquires 
liis  line  plumage  and  long  tail-feathers  in  December  or  January, 
and  loses  them  in  March;  so  that  they  ire  retained  only  for 
aimut  three  months.  Most  species,  which  undergo  a  double 
moult,  keep  their  ornamental  feathers  for  about  six  months 
The  male,  however,  of  the  wild  QoRm  bankiva  retains  his  neck- 
hackles  for  nine  or  ten  months ;  and  when  these  are  cast  off,  the 
underlying  Hack  feathers  on  the  neek  are  fully  exposed  tc  view. 
Bnt  wilt  the  domesticated  descendant  of  this  species,  tbe  neoS- 
hackles  of  the  maJe  are  immediately  replaced  by  new  ones  ■  so 

"  On  the  moulting  of  the  pt»r-  359,  365,  369.  On  tbe  moulting  of 
miKiB,  lie  Gould's  'lUrds  of  Grc^iC  Anlliui,  He  W-J-b,  ia  'ibis,'  1667, 
Blitain.'     On     the     hanej-Huckers,      p.  33. 

J«*JoB, '  Birds  of  lidli,'  vol,  i.  pp, 


yGooc^le 


Ccit.  xni.  Double  ArMual  Moult.  393 

that  we  here  see,  as  to  part  of  the  plumage,  a  double  moult 
changed  under  domestication  into  a  eingle  moult.'" 

The  common  draie  {,A-naa  hosohas')  after  the  breeding- season 
is  well  known  to  Iqbo  hia  mala  plumage  for  a  period  of  three 
months,  during  which  time  he  aBSumes  that  of  the  female.  The 
male  pintail-duck  {^Anas  aotta)  loses  his  plumage  for  the  shorter 
period  of  sis  weeks  or  two  months ;  and  Montagu  remarks  that 
"  this  double  mouHi  within  so  short  a  time  is  a  most  estrii- 
'  ordinary  circumstauoe,  that  seems  to  bid  defiance  to  all  hriman 
"  reasoning."  But  the  beUever  in  the  gradual  modificaton  of 
Bi>ecies  will  be  far  from  feeling  surprise  at  finding  gradations  of 
all  kinds.  If  the  rnale  pintail  were  to  acquire  his  new  plumage 
within  a  Bti]i  shorter  period,  the  new  male  feathers  would 
almost  necessarily  be  mii^led  with  the  old,  and  both  with  some 
])roper  to  the  female ;  and  this  apparently  is  the  case  with  the 
male  of  a  net  distantly-allied  bird,  namely  the  Merganser  serj-aior, 
for  the  males  are  said  to  "  undergo  a  change  of  plumage,  whicli 
"  assimilates  them  in  some  measure  to  the  female."  By  a  little 
further  acceleration  in  the  process,  the  double  moult  would  be 
completely  lost." 

Some  male  birds,  as  before  stated,  become  more  brightly 
coloured  in  the  spring,  not  by  a  vemal  moult,  but  either  by  an 
actual  change  of  colour  in  the  feathers,  or  by  their  obscurely- 
coloured  decidnary  margins  being  shed.  Changes  of  colour  thus 
caused  may  last  for  a  longer  or  shorter  time.  In  the  Fidecauus 
oiiua-otalus  a  beautiful  rosy  tint,  with  lemon-coloured  marks  on 
the  breast,  overspreads  the  whole  plumage  in  fie  spring ;  but 
these  tints,  as  Mr.  Sclater  states, "do  not  last  long,  disappearing 
"  generally  in  aboat  sis  weeks  or  two  months  after  they  have 
"  been  attained."  Certain  finehee  shed  the  mat^s  of  their 
feathers  in  the  spring,  and  then  become  brighter  coloured,  while 
other  finches  undergo  no  such  chaise.  Thus  the  Fringilia  li-istis 
of  the  United  States  (as  well  as  many  other  American  species) 

"  For  the  foregoing   stBtementa  of  the  Berodiaa  Minlcaa,  Mr.  S.  S. 

in   regari  to   partial    moults,   and  Allen,  in  'Ibis,'  1863,   p.  33.     On 

on  old  males  retaining  their  nuptial  ffoBM!   ba»hita,  BIjth,  in  .'  Annnls 

pluniBge,  see  Jerdou,  on   bustards  and  Mag.  of  Nat.  Hist.' toI.  i.  1848, 

enA  plovers,  in  '  Birds  of  India,'  vol.  p.  155 ;  see,  also,  on  tbia  aubjeut, 

iii.   |>p.  61T,  637,  7fl9,  711.     Also  my    'Vanation   of    Animals   under 

biyth  in  '  Land  and  Wat-.-,'  18e7,  Domestication,"  toI.  i.  p.  236. 
p.   8*.     On  the  moulting  of  Para-  "  SceMacgillivraj/Hist.  Britisli 

diMa,  see  an  interesting  article  by  Birds '  (vol.  v.  pp.  '6i,  70,  and  2*23), 

I>r.W.Marshall,'Ai'chivesNeei'lan-  on  t^e   tnoalting  of  the  Anaiida: 

daises,' torn,  vi.  1871.  On  the  Vidua,  vrith  quotations  ftom  Waterton  ani 

'iUia,'   vol.   ill.   18S1,  p.  133,     On  Mantag'i.     Also   Yarrel!,   'Hirt.  al 

the    Drongo-shriltes,   Jerion,    ibid.  British  Birds,'  vol.  iii.  p.  343, 
tx\,  i.  p.  435      On  the  veroa)  moolt 
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exhibits  its  bright  colours  only  when  the  winter  is  past,  whilst 
our  goldfluch,  which  exactly  represents  this  bird  in  habits,  and 
our  siskin,  which  represents  it  still  more  closely  in  structnre, 
undergo  no  such  annual  change.  But  a,  diflerence  of  this  kind 
in  the  plumage  of  allied  spedea  is  not  surprising,  for  with  tho 
common  hnnet,  which  belongs  to  the  same  family,  the  crimson 
forehead  and  breast  are  displayed  only  during  the  summer  in 
England,  whilst  in  Madeira  these  colours  are  retained  through- 
out the  year." 

Display  by  Male  Birds  >/  tlieir  Plumage. — Ornaments  of  all 
kinda,  whether  permanently  or  temporarily  gained,  are  sedulously 
displayed  by  the  males,  and  aj^tarently  serve  to  excite,  attract, 
or  fascinate  the  females.  But  the  males  will  somefimea  display 
their  ornaments,  when  not  in  the  presence  of  the  females,  as 
occasionally  occurs  with  grouse  at  their  balz-places,  and  as  raay 
be  noticed  with  the  peacock;  this  latter  bird,  however,  evidently 
wishes  for  a  spectator  of  some  kind,  and,  as  I  have  often  seen, 
will  show  off  his  finery  before  poultry,  or  even  pigs.^  All  natu- 
ralists who  have  closely  attended  to  the  tiabits  of  birds,  whether 
in  a  state  of  nature  or  under  conSnemeut,  are  unanimously  of 
opinion  that  the  males  take  delight  in  displaying  their  beauty. 
Audubon  frequently  speaks  of  the  male  as  endeavoutii^  in 
various  ways  lo  charm  the  female.  Mr.  Gould,  after  describing 
some  peculiarities  in  a  male  humming-bird,  says  heha«  no  doubt 
that  it  has  the  power  ofdisplaying  them  to  the  greatest  advantage 
before  the  female.  Dr.  Jerdon  '^  insists  that  the  beautiful  plum- 
age of  the  male  servos  "  to  fascinate  and  attract  the  female." 
Mr.  Bartlett,  at  the  Zoolc^cal  Gardens,  expressed  himself  to  me 
in  the  strongest  terms  to  the  same  effect. 

It  must  be  a  grand  sight  in  the  forests  of  India  "  to  come 
"  suddenly  on  twenty  or  thirty  pea-fowl,  the  males  displaying 
"  their  gorgeous  trains,  and  strutting  about  in  all  the  pomp  ot 
'  pride  before  the  gratified  females."  The  wild  turkey-cock 
erects  his  ghtteriag  plumage,  expands  his  finely-zoned  tail  and 
barred  wing-feathers,  and  alk^ether,  with  his  crimson  and 
blue  wattles,  makes  a  superb,  though  to  our  eyes,  grotesque 

■•  On  the  pelican,  see  Solatur,  in  1863,  p.  330. 

•Proe.    Zool.    Soc"   1868,    p,    265.  "  See  also 'Oroamentgl  Poultiy,' 

On  the  American  finches,  see  Au-  by  Rer.  E.  S.  Diion,  1848,  p.  8. 

OEboa,  'OroiUi.  Bli^raphv,'  vol.  i.  "  'Birds  of  India,' introduot.  vol. 
pp.174,  221,  and  Jerdon,  'Bii-daof 

Fritifjilla  eoBBoAiBo  of  Madeira,  Mr, 
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appearance.  Similar  facts  have  already  been  given  with  respect 
to  grouse  of  various  kinds.  Turning  to  another  Order.  The 
male  liupicda  crocea  (fig.  60)  is  one  of  the  most  heautiful  birds 
in  the  world,  being  of  a  splendid  orange,  with  some  of  the 
feathers  curiously  truncated  and  plumose.  The  female  is  brown- 
ish-green, shaded  with,  red,  and  has  a  much  smaller  crest.  Sir 
E.  Schomburgk  has  described  their  conrtship;  he  found  oae 


of  their  meeting-places  where  ten  males  and  two  females  were 
present.  The  space  was  from  four  to  five  feet  in  diameter,  and 
appeared  to  have  been  cleared  of  every  blade  of  grass  and 
smoothed  as  if  by  human  hands.  A  male  "  was  capering,  to  the 
"  apparent  deUght  of  several  others.  Now  spreading  its  wings, 
"throwing  np  its  head,  or  opening  its  tail  Uke  a  fan;  now 
"  strutting  about  with  a  hopping  gait  unfit   tired,  when  it 
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"  gabbled  some  kind  of  note,  and  was  relieved  by  another.  Thus 
"  three  of  them  successively  took  the  field,  and  then,  with  self- 
"  approbation,  withdrew  to  rest"  The  Indianis,  in  order  to 
obtjiia  their  skins,  wait  at  one  of  the  meeting-places  till  the 
birds  are  eagerly  engaged  in  dancing,  and  then  are  able  to  kill 
with  their  poisoned  arrows  four  or  five  males,  one  aftpj-  tho 
other."  With  birds  of  paradise  a  dozen  or  more  full-plumaged 
males  congregate  in  a  tree  to  hold  a  dancing-party,  as  it  is 
called  by  the  natives:  and  here  they  fly  about,  raise  their  wings, 
elevate  their  eiquisite  pliimes,  and  make  them  vibrate,  and 
the  whole  tree  seems,  as  Mr.  Wallace  remarks,  to  be  Qllcd  wi'.h 
waving  plumes.  When  tJius  engaged,  they  become  so  absorbed 
that  a  skilful  archer  may  shoot  nearly  the  whole  party.  These 
birds,  when  kept  in  confinement  in  tiie  Malay  Archipelago,  are 
said  to  take  much  care  in  keeping  their  feathers  clean ;  often 
spreading  them  out,  examining  them,  and  removing  every  speck 
of  dirt.  One  observer,  who  kept  several  pairs  alive,  did  not  doubt 
that  the  display  of  the  male  was  intended  to  please  the  female." 
The  Gold  and  Amherst  pheasants  during  their  courtship  not 
only  expand  and  raise  their  splendid  frills,  but  twist  them,  as  I 
have  myself  seen,  obliquely  towards  the  female  on  whichever  side 
she  may  be  standing,  obviously  in  order  that  e.  large  surface  may 
be  displayed  before  her.™  They  likewise  turn  their  beautiful 
tails  and  tail-coverts  a  little  towards  the  same  siije.  Mr,  Bartletl 
has  observed  a  male  Polyplectron  (fig.  51)  in  the  act  of  court- 
ship, and  has  shewn  me  a  specimen  stuffed  in  the  attitodo 
then  assumed.  The  tail  and  wing-feathers  of  this  bird  ai'o 
ornamented  with  beautiful  ocelli,  Jike  those  on  the  peacock's 
train.  Now  when  the  peacock  displays  himself,  he  espands  and 
erects  his  taO  transversely  to  his  body,  for  he  stands  in  front 
of  the  female,  and  has  to  shew  off,  at  the  same  time,  his  rich 
bine  throat  and  breast.  But  the  breast  of  the  Polyplectron  is 
obscurely  coloured,  and  the  oceUi  are  not  confined  to  the  tail- 
feathers.  Consequently  the  Polyplectron  does  not  stand  in  front 
of  the  female ;  but  he  erects  and  expands  bis  tail-feathers  a  UtUe 
obliquely,  lowering  the  expanded  wing  on  the  same  side,  and 
raising  that  on  the  opposite  side.  In  this  attitude  the  ocelh 
over  the  whole  body  are  exposed  at  tie  same  time  before  the 
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ejee  of  the  adntiring  female  in  one  grand  bespangled  expanse. 
To  whichever  aide  she  may  turn,  the  espaaded  win^  and  the 
obUquely-held  tail  are  turned  towards  her.  The  male  Tragopan 
pheasant  acts  in  nearly  the  eame  manner,  for  he  raises  the 
feathers  of  the  body,  though  not  the  wing  itself,  on  tie  side 
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■nhicli  is  opposite  to  the  female,  and  wiiicli  would  otlier\viBe  bo 
concealed,  so  that  nearly  all  the  beautifully  spotted  feathers  are 
exhibited  at  the  same  time. 

The  Ai^s  pheasant  affords  a  much  more  remsj'fcable  case.  TI>e 
immensely  developed  secondary  wiag-feathers  are  confined  to  tlie 
male ;  and  each  is  ornamented  with  a  row  of  from  twenty  to 
twenty-three  ocelli,  above  an  inch  in  diM,meter.  These  feathei's 
are  also  elegantly  marked  witJi  oblique  stripes  and  rows  of  spots 
of  a  dark  colour,  like  those  on  the  Bkia  of  a  tiger  and  leopard 
combined.  These  beautiful  ornaments  are  hidden  until  the  male 
shews  himself  off  before  the  female.  He  then  erects  his  tail,  and 
expands  his  wing-feathers  into  a  great,  almost  apriglit,  circular 
fan  or  shield,  which  is  carried  in  front  of  the  body.  The  neck 
and  head  are  held  on  one  side,  so  that  they  are  concealed  by  the 
fan;  but  the  bird  in  order  to  see  the  female,  before  whom  he  is 
displaying  himself,  sometJmcB  pushes  his  head  between  two  of 
the  long  wing-feathers  (as  Mr.  itartlett  has  seen),  and  then  pre- 
sents a  grotesque  appearance.  This  must  be  a  frequent  habit 
with  the  bird  in  a  state  of  nature,  for  Mr.  Bartlett  and  his  son  on 
eiaraining  some  perfect  skins  sent  from  the  East,  found  a  plaee 
between  two  of  the  feathers,  which  was  much  frayed,  as  if  the 
head  had  here  frequently  been  pushed  through.  Mr,  Wood 
thinks  that  the  male  can  also  peep  at  the  female  on  one  side, 
beyond  the  margin  of  the  fan. 

The  ocelli  on  the  wing-feathers  are  wondorfu]  objects ;  for  they 
are  so  shaded  that,  as  the  Duke  of  Argyll  remarks,"  they  stand 
out  like  balls  lying  loosely  within  sockets.  When  I  looked  at 
the  specimen  in  the  British  Museum,  which  is  mounted  with  the 
wings  expanded  and  trailing  downwards,  I  was  however  greatly 
disappointed,  for  the  oeelU  appeai'ed  flat,  or  even  concave.  But 
Mr.  Giould  soon  made  the  case  clear  to  me,  for  he  held  the 
feathers  erect,  in  the  position  in  which  they  would  naturally  be 
displayed,  and  now,  from  the  light  shining  on  them  from  above, 
each  occituB  at  once  resembled  the  ornament  called  a  ball  and 
racket.  These  feathers  hate  been  shewn  to  several  artists,  and 
all  have  espreesed  their  admiration  at  the  perfect  shading.  It 
may  well  be  asked,  could  such  artistically  shaded  ornaments 
have  been  formed  by  raeans  of  sexual  selection  ?  But  it  will  be 
conveziient  to  defer  giving  an  answer  to  this  questioUj  until  wo 
treat  in  the  next  chapter  of  the  principle  of  gradatioa 

The  foregoing  remarks  relate  to  the  secondary  wing-feathers, 

but  the  primary  wing-feathers,  which  in  most  gallinaceous  birds 

are  uniformly  coloured,  are  in  the  At^s  pheasant  equally 

'ft'onderful,     i?hey  are  of  a  soft  brown  tint  with  n 

'°  'The  Rkjq  of  Law,'  18C7  p.  i 
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epols,  each  of  whicli  consists  of  two  or  three  black  dots  with  a 
Burrounding  dark  zone.  But  the  chief  omaineiit  is  a  apace 
parallel  to  the  dark-htue  shaft,  which  in  outline  forms  a  perfect 
second  feather  lying  within  the  true  feather.  This  inner  part  is 
coloured  of  a  lighter  chesnut.  and  is  thickly  dotted  with  minuto 
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wl  t  1  uti  I  havf  shewn  tlus  feather  to  aeveral  pcifcona,  and 
maiij  h  Te  idinirtd  it  oven  inore  than  the  ball  and  eockot 
f  h  n  and  have  declared  that  it  was  more  like  a  work  of  art 
tl  an    f  natnre     Now  these  feathers  aie  quite  hidden  on  all 

d  na  y  occasions,  but  are  fully  displayed,  together  with  the 
1  ng  aocondaiy  featlitirr,  when  they  xie  all  expanded  together  so 
a   t    f    m  the  fjreat  lan  oi  shield 

The  case  of  the  male  Argus  pheasant  is  eminently  interesting, 
because  it  affords  good  eyidence  that  the  most  refined  beauty  may 
serve  as  a  sexual  charm,  and  for  no  other  purpose.  We  must  con- 
clude that  this  is  the  case,  es  the  secondary  and  primary  wing- 
feathers  are  not  at  all  displayed,  and  the  ball  and  socket  orna- 
ments are  not  exhibited  in  full  perfection,  until  the  male  assumes 
the  attitude  of  courtship.  The  Argus  pheasant  does  not  posstss 
brilliant  colours,  so  that  his  success  in  love  appears  to  depend  on 
the  gt^at  size  of  his  plumes,  and  on  the  elaboration  of  the  most 
elegant  patterns.  Many  will  declare  that  it  is  utterly  incredible 
that  a  female  bird  should  be  able  to  appreciate  fine  shading  and 
exquisite  patterns.  It  is  nndoubleJly  a  marvellous  fact  that  she 
should  possess  this  almost  hnman  degree  of  taste.  He  who 
thinks  that  he  can  safely  gauge  the  discrimination  and  taste  of 
the  lower  animals  may  deny  that  the  female  Argus  pheasant  can 
appreciate  such  reiinad  beauty;  but  he  will  then  be  compclli  I 
to  admit  that  the  eitraordinary  attitudes  assumed  ty  the  main 
during  the  act  of  courtship,  by  which  the  «  ondcrtul  beauty  <  f 
his  plumage  is  fnUy  displayed,  are  purposeless,  ajid  this  la  a 
conclusion  which  I  for  one  will  never  odnut 

Although  so  many  pheasante  and  alhed  gallinaceous  birds 
carefully  display  their  plumage  before  the  temaJes,  it  i*;  remark 
able,  as  Mr.  Bartlett  informs  me,  that  this  is  not  the  case  with  the 
dull-coloured  Eared  and  Cheer  pheasants  (Oroiaoptilon  auritum 
and  Phasiarms  walHshii) ;  so  Uiat  these  birds  seem  conscious 
that  they  have  little  beauty  to  display.  Mr.  Bartlett  has  never 
seen  the  males  of  either  of  these  species  fighti:^  together,  though 
he  has  not  had  such  good  opportunities  for  observing  the  Cheer 
as  the  Eared  pheasant  Mr.  Jenner  Weir,  also,  finds  that  all 
male  birds  with  rich  or  strongly-characterised  plumage  are 
more  quarrelsome  than  the  dull-coloured  species  belonging  to 
the  same  groups.  The  goldfinch,  for  instance,  is  for  more 
pugnacious  than  the  linnet,  and  the  blackbird  than  the  thrush. 
Those  birds  which  undergo  a  seasonal  change  of  plumage  like- 
wise becomes  much  more  pugnacious  at  the  period  when  they 
are  most  gaily  ornamented.  No  doubt  the  males  of  some 
obscurely-coloured  birds  fight  dcKpcrately  together,  but  it 
Bppoars  that  whet;  sexual  Kctection  liaa  been  highly  inflnentiiil, 
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and  tas  given  bright  colours  to  the  males  of  ,tbj  specios.  it  has 
bIso  very  often  given  a  Btrong  tendenoj  to  pugnacity.  We  shall 
meet  with  nearly  analogous  cafieB  when  we  treat  of  mammals. 
On  the  other  hand,  with  birds  the  power  of  song  and  brilliant 
colours  have  rarely  been  both  acquired  by  the  males  of  the  sama 
Bpecies ;  bat  in  this  case,  the  advantage  gaaned  would  have  been 
the  same,  namely,  snccess  in  charming  the  female.  Kevertheless 
it  must  be  owned  that  the  mates  of  several  brilliantly  coloured 
birds  have  had  their  feathers  specially  modified  for  the  sake  of 
producing  instrumental  music,  though  the  beauty  of  this  Cannot 
be  compaied,  at  least  according  to  our  taste,  with  that  of  the 
vocal  music  of  maaiy  songsters. 

We  will  now  turn  to  male  birds  which  are  not  ornamented  in 
any  high  degree,  but  which  neverthrifes  display  during  their 
courtship  whatever  attractions  they  may  possess.  These  cases 
are  in  some  respects  more  curious  than  the  foregoing,  and  have 
been  bat  little  noticed.  I  owe  the  following  facts  to  Mr.  Weir, 
who  has  long  kept  confined  birds  of  many  kinds,  including  nil  tbfl 
Btitish  PringillidiE  and  Emberizidfe.  The  facts  have  been  selected 
from  a  large  body  of  valnablo  notes  kindly  sent  me  by  him.  The 
bullfinch  makes  his  advances  in  front  of  the  female,  and  then 
pufia  out  his  breast,  so  that  many  more  of  the  crimson  feathers 
are  seen  at  once  than  otherwise  would  be  the  case.  At  the 
same  time  he  twists  and  bows  his  black  tail  from  side  to  side  in 
a  ludicrous  manner.  The  male  chaffinch  also  stands  in  front  of 
the  female,  thus  shewing  his  red  breast  and  "  blue  bell,"  as  the 
fanciers  call  his  head ;  the  wii^  at  the  same  time  being  slightly 
expanded,  with  the  pure  white  bands  on  the  shoulders  thus 
rendered  conspicuous."  The  common  linnet  distends  his  rosy 
breast,  sh'ghtly  expands  his  brown  wings  and  tail,  so  as  to  make 
the  best  of  thorn  by  exhibiting  their  white  edgings.  We  must, 
however,  be  cautions  in  concluding  that  the  wings  are  spread 
out  solely  for  display,  as  some  birds  do  so  whose  wings  are 
not  beautiful.  This  is  the  case  with  the  domestic  cocft,  bat  it 
is  always  the  wing  on  the  side  opposite  to  the  female  which  ie 
expanded,  and  at  the  same  time  scraped  on  the  ground.  The 
male  goldfinch  behaves  differently  from  all  other  finches:  his 
wings  are  beautiful,  the  shoulders  being  black,  with,  the  dark- 
tipped  wing-feathers  spotted  with  white  and  edged  with  golden 
yellow.  When  he  courts  the  female,  he  sways  his  body  from 
side  to  side,  and  quickly  turns  his  shghtly  expanded  wings  first 
to  one  side,  then  to  the  other,  with  a  golden  flashing  effect. 
Mr.  Weir  informs  me  that  no  other  British  finch  turns  thus 
from  Bide  to  side  during  his  courtship,  not  even  the  closely- 
aUied  male  siskin,  for  he  would  not  thus  add  to  his  beauty. 
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Most  of  the  British  Buntings  are  plain  colowcd  birds ;  but  in 
the  epting  the  feathers  on  the  head  of  tho  male  reed-buntics^ 
(^Embsriza  Eduenicului)  acquire  a  fine  blaok  eoloni  by  the 
abrasion  of  the  dnsfcy  tips;  and  these  are  erected  during  the 
act  of  conrtfihip.  Mr,  Weir  has  kept  two  species  of  Amadina 
from  Australia  r  the  A.  mstanotis  is  a  vary  small  and  chastely 
coloured  finch,  with  a  dark  tail,  white  rump,  and  jet-black  upper 
tail-coTertfi,  each  of  the  latter  being  marked  with  three  large  coa- 
spicQous  oral  spots  of  white.'^  This  species,  Vhon  courting  the 
female,  sl^tly  spreads  ont  and  vibrates  these  parti-coloured 
tail-coverts  in  a  very  peonhar  manner.  The  male  Amadiwi 
Ldthami  behaves  very  differently,  exhibiting  before  the  female 
his  brilUantly  spotted  breast,  scarlet  rump,  and  scarlet  upper 
tail-coverts.  I  may  here  add  from  Dr.  Jerdon  that  the  Indian 
bulbul  (JPycnonotus  h^morrhous)  has  its  nndei  tail-coverts  of  a 
crimson  colour,  and  these,  it  might  be  thought,  could  never  bo 
well  exhibited ;  bnt  the  bird  "  when  excited  often  spreads  them 
"  out  laterally,  so  that  they  can  be  seen  ovea  from  above."" 
The  crimson  iinder  tail-coverts  of  some  other  birds,  as  with  one 
of  the  woodpeckers,  Ficus  major,  can  be  seen  without  any  such 
display.  The  common  pigeon  has  iridescent  feathers  on  tho 
breast,  and  every  one  must  have  seen  how  the  male  inflates 
his  breast  whilst  courting  the  female,  thus  shewing  them  oit 
to  the  best  advantage.  One  of  the  beautiful  bronze-winged 
pigeons  of  AustraUa  (Ocypliafs  lophoies)  behaves,  as  deecribod  to 
mo  by  Mr.  Weir,  very  differently ;  the  male,  whilst  standiiii; 
before  the  female,  lowers  his  head  almost  to  the  gronnd,  spreads 
out  and  raises  h^  tail,  and  half  expands  his  wuifjs.  He  then 
IS  and  depresses  his  body,  so  that  the 
I  are  all  seen  at  once,  and  glitter  in 
the  sun. 

SufBoient  facts  have  new  been  given  to  shew  with  what  care 
male  birds  display  their  various  charms,  and  this  they  do  with 
the  utmost  skill.  Whilst  preening  their  feathers,  they  have 
frequent  opportunities  for  admiring  themselves,  and  of  studying 
how  best  to  exhibit  their  beauty.  But  as  all  the  males  of  the 
same  species  display  themselves  in  exactly  the  same  manner,  it 
appears  that  actions,  at  first  perhaps  intentional,  have  become 
instinctive.  If  so,  we  ought  not  tn  accuse  birds  of  conscious 
vanity ;  yet  when  we  see  a  peacock  struttii^  about,  with  ex- 
panded and  quivering  tail-featners,  he  seems  the  very  emblem 
of  pride  and  vanity. 

•'  For  th*   description   of   these      p.  +17. 
bTr-is,  see  Gould's  '  Handbools  to  the  "  •Birds  of  India,'  m\.  li   r  BS- 
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The  varioias  omameatfl  possessed  by  the  males  are  oertainlj 
of  the  highest  imiiortaiice  to  them,  for  in  some  cases  they  have 
lieen  acquired  at  the  expense  of  greatly  impeded  powers  of 
flight  or  of  nintiiiig,  The  African  night-jar  (Oosmetorrds),  which 
daring  the  pairii^-scasMi  has  one  of  its  primary  wing-feathera 
developed  into  a  streamer  of  very  great  length,  is  thereby  much 
retarded  io  its  flight,  although  at  other  times  remarkable  for  its 
swiftness.  The  "  unwieldy  size  "  of  the  secondary  wing-feathers 
of  the  male  Argus  pheasant  are  said  "  almost  entirely  to  deprive 
"  the  bird  of  flight."  Tha  fine  plumes  of  male  birds  of  paradise 
trouble  them  during  a  high  wind.  The  extremely  long  taiJ- 
feathers  of  the  male  widow-birds  (Vidua)  of  Southern  Africa 
render  *'  their  flight  heavy ; "  but  as  soon  as  these  are  cast  off 
they  fly  as  well  as  the  females.  As  birds  always  breed  when 
ftjod  is  abundant,  the"  mules  probably  do  not  suffer  much  in- 
convenience in  seaichiag  for  food  from  their  impeded  powers 
of  movement ;  but  there  can  hardly  be  a  doubt  that  they  must 
be  much  more  liable  to  be  struck  down  by  birds  of  prey.  Nor 
can  we  doubt  that  the  long  train  of  the  peacoci*  and  the  long 
tail  and  wing-lathers  of  the  A^os  pheasant  must  render  them 
an  easier  prey  to  any  prowling  tiger-cat,  than  would  otherwise 
be  the  case.  Even  the  bright  colours  of  many  male  birds  cannot 
fail,  to  make  them  conspionoua  to  their  enemies  of  all  kinds. 
Hence,  as  Mr.  (Jouid  has  lemarked,  it  probably  is  that  such 
birds  are  generally  of  a  shy  disposition,  as  if  consoions  that  their 
beauty  was  a  source  of  danger,  and  are  much  more  difflcult 
to  discover  or  approaflh,  than  the  sombre  coloured  and  compa- 
ratively tame  females,  or  than  the  young  and  as  yet  unadorned 
males." 

It  is  a  more  curious  fact  that  the  males  of  some  birds  which 
are  provided  with  special  weapons  for  battle,  and  which  in  a 
state  of  nature  are  so  pngnadotis  that  they  often  kill  each  other. 
Buffer  from  possessing  certain  omamente.  Cook-flghlera  trim 
the  hackles  and  cut  off  the  combs  and  gills  of  their  cocks;  and 
the  birds  are  then  said  to  be  dabbed.  An  imdubbed  bird,  as  Mr. 
Tegetmeier  insists, "  is  at  a  fearful  disadvantage ;  the  comb  and 
"  gills  offer  an  easy  hold  to  his  adversary's  beak,  and  as  a  cock 
"  always  strikes  where  he  holds,  when  once  he  has  seized  his  foe, 

"  iJn  the  Comaetornia,  see  Living-  widow-birii,    Barrow's  'Travels    m 

Mobb's  '  Eipedition  to  tlia  Zambesi,'  Africa,"   vol.  i.  p.    343,  and  '  ibis,' 

3865, p.  66.  On  theAi^ua  pheasant,  vol.  iii.  1881,  p.  133.     Mr.  Gould, 

Jardirje'B  'Nat.  Hist.  Lib.:    Krds,'  on  the  shyness  of  male  birds, '  Hand- 

vol.   Jiv.    p.    167.    On    Birds    of  book  to  Birds  of  Anstralis,'  v.il.  L 

Paradise,  I^uan,  qiroted  bj-  Brehm,  1863,  pp.  ^10,  457. 
'  ThIerlelwB,'  B.  iii,  s.  325.     On  tba 
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"he  hftshim  entirely  in  his  power.  Even  supposing  that  tha 
-''  hird  is  not  killed,  the  loss  of  blood  suffered  by  an  undubbed 
"  cock  is  much  greater  than  that  sustaiued  by  one  that  has  been 
"  trimroGd.""  Yoiuig  turkey-cooks  in  fighting  always  seize  hold 
of  each  other's  wattles ;  imd  I  presume  that  the  old  birds  fight  in 
the  same  manner.  It  may  perhaps  be  objected  that  the  comb 
and  wattles  are  not  ornamental,  and  cannot  be  of  service  to  the 
birds  in  this  way;  but  even  to  our  eyes,  the  beauty  of  the  glossy 
black  Spanish  cock  is  much  enhanced  by  his  white  face  and 
crimson  comb ;  and  no  one  who  hps  ever  seen  the  splendid  blue 
wattles  of  the  male  Tri^opan  pheasant,  distended  in  conrtship 
can  for  a  moment  doubt  that  beauty  is  the  object  gained.  Froic 
the  foregoii^  facta  we  clearly  see  that  the  plumes  and  other 
ornaments  of  the  males  must  be  of  the  highest  importance  to 
them;  and  we  further  see  that  beauty  is  even  sometimes  mors 
important  than  success  in  battle. 


CHAPTER  XIV. 

BiBDS — corif  inued. 

Clinice  eierted  by  the  female — length  of  courtship — Unpured  b  tit — . 
Mental  quilitles  and  taste  for  the  beautiful— Preference  o  ant  pn  h; 
■hen-D  by  the  female  for  partieular  mslea — Variabilitv  of  b   i.% — \  an 

Gradations  of  chanicf  er— XJase  of  Peacock,  Argos  pheasan  ,andU  oa       e 

When  the  seses  differ  in  beauty,  or  in  the  j)ower  of  singing,  or 
in  producing  what  I  have  called  instrumental  music,  it  is  almost 
invariably  the  male  who  surpatses  the  female.  These  qualities, 
as  we  have  just  seen,  are  eTidently  of  high  importance  to  the 
male.  When  they  aie  gained  for  only  a  part  of  the  year  it  is 
always  before  the  breeding-season.  It  is  the  male  alone  who 
elaborately  displays  his  varied  attractions,  and  often  performs 
strange  antics  on  the  ground  or  in  the  air,  in  the  presence  ot  the 
female.  Each  wale  drives  away,  or  if  he  can,  kiOs  his  riTals, 
Hence  we  may  conclude,  that  it  is  the  object  of  the  male  to  induce 
the  female  to  pair  with  him,  and  for  this  purpose  he  tries  to  ex- 
cite or  charm  her  in  various  ways ;  and  this  is  the  opinion  of  all 
those  who  have  carefully  studied  the  habits  of  living  birds.  But 
there  remains  a  question  which  has  an  all-important  bearing  on 
sexual  selection,  namely,  does  every  male  of  the  same  species 
excite  and  attract  the  female  ecLually?  Or  does  she  exert  a  choice, 
and  prefer  certain  males?  This  latter  question  can  be  answered 
in  the  afflrmatiYe  by  much  direct  and  indirect  evidence.  It  is  far 
■'  Tegetmciar,  '  The  Ponltrj  Book,'  1S66,  d.  130 
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more  difficult  todecide  what  qualities  determine  the  choice  of  the 
females ;  hut  here  again  wo  have  some  direct  and  indirect  ovi- 
denco  that  it  l3  to  a  large  extent  the  external  attractions  of  tJie 
mole ;  thongh  no  doubt  his  vigour,  courage,  and  other  mental 
qnalitics  come  into  play.  We  will  begin  with  the  indirect  evidence. 
Letigih  cf  Courtship. — The  lengthened  period  during  wtiich 
both  sexes  of  certain  birds  meet  day  after  day  at  an  appointed 
place  probably  depends  partly  on  the  courtship  being  a  pro- 
longed affair,  and  partly  on  reiteration  in  the  act  of  pairing. 
Thus  in  Germany  and  Scandinavia  the  balzing  or  lets  of  the 
black-cocks  last  from  the  middle  of  March,  all  throcgh  April 
into  May.  As  many  as  forty  or  fifty,  or  even  more  birds  con- 
gregate at  the  leks;  and  the  same  place  is  often  frequented 
during  successive  years.  The  lek  of  the  capercailzie  lasts  ftora 
the  end  of  March  to  the  middle  or  even  end  of  May.  In  North 
America  "  the  partridge  dances "  of  the  Tdrao  phmufnellua 
"  last  for  a  month  or  more."  Other  kinds  of  grouse,  both  in 
North  America  and  Eastern  Siberia,'  follow  nearly  the  same 
habits.  The  fowlers  discover  the  hillocks  where  the  ruffs  con- 
gregate by  the  grass  being  trampled  bare,  and  this  shews  that 
the  same  spot  is  long  frequented  The  Indians  of  Guiana  are 
well  acquainted  with  the  cleared  arenas,  where  they  eipect  to 
find  the  beautiful  cocks  of  the  Eock;  and  the  natives  of  New 
Guinea  know  the  trees  where  from  ten  to  twenty  male  birds  of 
paradise  in  full  plumage  congregate.  In  this  latter  ease  it  is 
not  expressly  stated  that  the  females  meet  on  the  same  trees,  but 
the  hunters,  if  not  specially  asked,  would  probably  not  mention 
their  presence,  as  their  skins  are  valueless.  Small  parties  of  an 
African  weaver  {Ploceus)  congregate,  during  the  breeding-season, 
and  perform  for  hours  their  graceful  evolutions.  Large  numbers 
of  tlie  Solitary  snipe  {Scolitpax  major)  assemble  during  'lusk  in 
a  morass ;  and  the  same  place  is  frequented  for  the  same  purpose 
during  suceessive  years;  here  they  may  be  seen  running  about 
"  like  so  roany  largo  rats,"  pufSng  out  their  feathers,  flapping 
their  wings,  and  uttering  the  strangest  cries.* 

'  KordmHn  desdibes  {■  Bull.  Soc.  of    the   abuve    namtd    grouse   see 

Tmp.  des  Nat.   Moscoo,"  1881,  torn.  Brehm,  'Thierleben,'  B.  iv,  >.  350; 

juiv.  p.  264)  the  balaen  of   Tetrao  also    L.    Lloyd,    'Game    Birds    of 

Myyalhidea    in    Amur    Land.     Ha  Sweden,"  1867,  pp.  19,78.     Eichard- 

eiiimated    the     mmber    of    birds  son,  •  Fatma  B«e.  AmericanH,"  Birds, 

•ssembleJ  at  above  a  hnodied,  not  p.  363.     Keferencea  in  regard  to  the 

lounting  the  females,  which  lie  hid  BBsemblages  of   other    birds    bare 

in   the    soiTounding    busbes.     The  alreadv  been  given.     On  Paradis« 

noises  nttered  differ  from  those  of  see  Wallace,  In  '  Annils  and  Mag. 

r.  wWftM.  of  Nat.  Hist."  vol.  »i.  1857.  p.  ili 

•  With  respect  to  the  arsemblages  On  the  snipe,  l.lnvd,  ibid.  p.  Sat, 


yGooc^le 


406  The  Descent  of  Man.  P*kt  R 

Some  ot  the  aboTe  birds, — tlie  black-cock,  capercailzie, 
plieasant-groi;se,  ruff.  Solitary  snipe,  and  perhaps  others, — are,  ta 
is  believed,  poljgamists.  With  such  birds  it  might  have  beeu 
thought  that  the  etronger  males  would  simply  have  driven  away 
the  weaker,  and  then  at  once  have  taken  possession  of  as  many 
(bmales  as  possible ;  but  if  it  be  indispensable  for  the  male  to 
excite  or  please  the  female,  we  can  underRtaad  the  length  of  the 
courtship  and  the  coi^regation  of  so  many  individuals  of  both 
sexes  at  the  same  spot.  Certain  strictly  monogamous  species 
likewise  hold  nuptial  assemblages ;  this  seems  to  be  the  case  in 
Scandinavia  with  one  of  the  ptarmigans,  and  their  leks  last  from 
the  middle  of  March  to  the  middle  of  May.  In  Australia  the 
lyre-bird  {Msnuro.  sttpei^in) forms  "small  round  hillocks,"  and 
the  M.  AVierti  scratches  for  itself  shallow  holes,  or,  as  they  aro 
called  by  the  natives,  corroboryvng  jjiaces,  where  it  is  believed 
both  sexes  assemble.  The  meetings  of  the  M.  superba  are  some- 
times very  large ;  and  an  account  has  lately  been  pubUshed '  by 
ft  traveller,  who  heard  in  a  valley  beneath  him,  thickly  covered 
with  scrub,  "a  din  which  completely  astonished"  him;  on 
crawling  onwards  he  beheld  to  his  amazement  about  one  hun- 
dred and  fifty  of  the  magnificent  lyre-cocks,  "  ranged  in  order  of 
"  battle,  and  fighting  with  indescribable  fury."  The  bowers  of 
the  Bower-birds  are  the  resort  of  both  sexes  during  the  breeding- 
season  ;  and  "  here  the  males  meet  and  contend  with  each  other 
"  for  the  flivours  of  the  female,  and  here  the  latter  assemble  and 
"  coquet  with  the  males."  With  two  of  the  genera,  the  same 
bower  is  resorted  to  during  many  years,* 

The  common  magpie  (Conras  pica,  Linn.),  as  I  have  been  in- 
formed by  the  Eev.  W.  Darwin  Fox,  used  to  assemble  from  all 
parts  of  Delamere  Forest,  in  order  to  celebrate  the  "  great  mag- 
pie marri^e."  Some  years  ago  these  birds  abonnded  in  eitra^ 
ordinary  numbers,  so  that  a  gamekeeper  killed  in  one  morning 
nineteen  males,  and  another  killed  by  a  single  shot  seven  birds 
at  roost  together.  They  then  had  the  habit  of  assembling  very 
early  in  the  spring  at  purtieular  spots,  where  they  could  be  seen 
in  flocks,  chattering,  sometimes  fighting,  bustling  and  flying 
about  the  trees.  The  whole  aifair  was  evidently  considered  by 
the  birds  as  one  of  the  highest  importance.  Shortly  after  the 
meeting  they  aU  separated,  and  were  then  observed  by  Mr.  Fox 
and  others  to  be  paired  for  the  season.  In  any  district  in  which 
»  species  does  not  exist  in  largo  numbers,  great  assemblagea 
counot,  of  course,  be  held,  and  the  same  species  may  have 

•  Quoted  by  Mr.  T.  W,  Wood  in  of  Australia,'  vol.  i.  pp.  330,  ,^0B, 
the  '  Student,'  April,  IB70,  p.  123,        44B,  451.    Oa  the  ptarmigan,  sbqrt 

•  Gould, '  Handbcofc  to  the  Birds      allnded  to,  sea  Llovd,  ibid.  p.  I!». 
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diffarent  habits  in  different  countries.  For  iBstencB,  I  haTO 
heard  of  only  one  inBtaace,  from  Mr.  Wedderbuin,  of  a  regular 
assemblage  of  black  game  in  Scotland,  jet  these  assemblages 
are  so  well  known  in  Germany  and  Seandinam  that  they  have 
received  special  names. 

Unpaired  Birds.— Fxom  the  facts  now  given,  we  may  conclude 
that  the  courtship  of  birds,  belonging  to  widely  different  groups, 
is  often  a  prolonged,  delicate,  and  troublesome  affkir.  There  la 
even  reason  to  suspect,  improbable  aa  this  will  at  first  appear, 
that  some  males  and  females  of  the  same  species,  inhabiting  the 
same  district,  do  not  always  please  each  other,  and  consequently 
do  not  pair.  Many  accounts  have  been  published  of  either  the 
male  or  female  of  a  pair  having  been  shot,  and  quickly  replaced 
by  another.  This  has  been  observed  more  frequently  with  the 
magpie  than  with  any  other  bird,  owing  perhaps  to  its  conspic- 
uous appearance  and  nest^  Tiie  illnsfcrious  Jenner  states  that 
in  Wiltshire  one  of  a  pair  was  daily  shot  no  less  than  seven 
times  successively,  "  but  all  to  no  purpose,  for  the  remaining 
"  magpie  soon  found  another  mate";  and  the  last  pair  reared 
their  young.  A  new  partner  is  generally  found  on  the  succeed- 
ii^  day ;  but  Mi.  Thompson  gives  the  case  of  one  being  replaced 
on  the  evening  of  the  same  day.  Even  after  the  eggs  are  hatched, 
if  one  of  the  old  birds  is  destroyed  a  mate  will  often  be  found ;  this 
oceuxredafter  anintervalof  twodays,  inacaserecently  observed 
by  one  of  Sir  J.  Lubbocfs  keepers.'  The  first  and  most  obvious 
conjecture  is  that  male  magpies  must  be  much  more  numerous 
than  females ;  and  that  in  the  above  cases,  as  well  as  in  many 
others  which  could  be  given,  the  males  alone  had  been  killed. 
This  apparently  holds  good  in  some  instances,  for  the  game- 
keeiKirs  in  Delamere  Forest  assured  Mr.  Foi  that  the  magpies 
and  carrion-crows  which  they  formerly  MUed  in  succoesion  in 
large  numbers  near  theirnesta,  were  all  malesi  and  they  accounted 
for  this  fact  by  the  males  being  easily  lolled  whilst  bringing  food 
to  the  sitting  females.  Ma(^Uvray,  however,  gives,  on  the 
authority  of  an  escellent  observer,  an  instance  of  three  magpies 
successively  killed  on  the  same  nest,  which  were  all  females ;  and 
another  case  ofsis  magpies  successively  MUed  whilst  sittiKg  on 
the  same  e^s,  which  renders  it  probable  that  most  of  them  were 
females ;  though,  as  I  hear  from  Mr.  Fo:,  the  male  will  sit  on  the 
e^s  when  the  female  is  killed. 

Sir  J.  Lubbock's  gamekeeper  has  repeatedly  shot,  but  how 
often  he  could  not  say,  one  of  a  pair  of  i^JB  (^Oarrulvt  glandarius), 

^  On   magpies,  Jean«r,  ii 
Tr,inaaet.'     1824,    p.    31. 
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and  lias  never  failed  ehortly  afterwards  to  linil  tlie  silrvivoi 
re-matehed.  Mr.  Fos,  Mr.  P.  Bond,  and  others  have  shot  one  ol 
a  pair  of  carrion-crows  (Cotwms  corime),  hut  tlie  nest  was  soon 
again  tenanted  by  a  pair.  These  birds  at«  ratlier  camnton ;  hnt 
tlie  peregrine-fdcon  {Faloo  peregrCnus)  is  raie,  jet  Mr.  Thomppfln 
Bfates  that  in  Ireland  "  if  either  an  old  male  or  female  be  killed 
"  in  the  breeding- season  (not  an  uneommoE  circumstance), 
"  another  mat*  is  found  withiii  a  yerj  few  days,  so  that  the 
"  eyries,  notwithstanding  such  casualties,  are  sure  to  turn  out 
"  their  complement  of  young."  Mr.  Jenner  Weir  has  known  the 
same  thing  with  the  peregriue-falcous  at  Beachy  Head.  Tlie 
same  observer  informs  me  that  three  l;estrel8(fato(i«n.uncM;u(i), 
all  males,  were  killed  one  after  tho  other  whilst  attending  tlio 
same  nest ;  two  of  these  were  in  mature  plumage,  but  tho  third 
was  in  the  plumage  of  the  previous  year.  Even  with  the  rare 
golden  eaglo  (Aquila  chrysaSos),  Mr.  Birkbeck  was  assured  bj  a 
trustworthy  gamekeeper  in  Scotland,  that  if  one  is  killed,  another 
is  soon  found.  So  with  the  white  owl  (^Slric  ftam-nea),  "  tlio 
"  survivor  readily  found  a  mate,  and  the  mischief  went  ou." 

Whits  of  Selbome,  who  gives  the  case  of  the  owl,  adds  that 
he  knew  a  man,  who  from  believing  that  partridges  when  paired 
were  disturbed  by  the  males  fighting,  used  to  shoot  them ;  and 
though  he  had  widowed  the  same  female  several  times,  sho 
always  soon  found  a  fresh  partner.  This  same  naturalist  ordered 
the  sparrows,  which  deprived  the  house-martins  of  their  nests, 
to  be  shot;  hut  the  one  which  was  left,  "be  it  cock  or  hen, 
"  presently  procured  a  mate,  and  so  for  several  times  following," 
I  could  add  analogous  cases  relating  to  the  chaffiach,  nightingale, 
and  redstart.  With  respect  to  the  latter  bird  (F/uenicum  nili- 
cilla),  a  writer  expresses  much  surprise  how  the  sitting  female 
conld  so  soon  have  given  effectual  notice  that  she  was  a  widow, 
for  the  species  was  not  common  in  the  neighbourhood.  Mr. 
Jenner  Weir  has  mentioned  to  me  a  nearly  similar  case;  at 
Blackheath  he  never  sees  or  hears  the  note  of  the  wild  bullfinch, 
yet  when  one  of  his  caged  males  has  died,  a  wild  one  in  the  course 
of  a  few  days  has  generaUy  come  and  perched  near  the  widowed 
female,  whose  call-note  is  not  loud.  I  will  give  ouly  one  other  fact, 
on  the  authority  of  this  samo  observer ;  one  of  a  pair  of  starlings 
{Stuniua  vulgaris)  was  shot  in  the  morning;  by  noon  a  new 
mate  was  found ;  this  was  again  shot,  but  before  night  the  pair 
was  complete ;  so  that  the  disconsolate  widow  or  widower  waa 
thrice  consoled  during  the  same  day.  Mr.  Bngleheart  also 
informs  mo  that  he  used  daring  several  years  to  shoot  one  of  a 
pair  of  starlings  which  built  in  a  hole  in  a  house  at  Blackheath  ; 
but  the  loss  "■as  always  immediately  repairoil.    During  oae 
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siaiBon  he  ktpt  an  accouut,  and  found  that  he  hud  sliot  thirty-five 
birds  from  tlio  same  nest;  i\viS»  consisted  of  both  males  and 
females,  but  in  what  proportion  he  eoiild  not  say  ;  noTertheless, 
after  all  this  destruction,  a  brood  waa  reared." 

These  facts  well  deserve  attention.  How  is  it  that  there  are 
birds  enough,  ready  to  replace  immediately  a  lost  mate  of  either 
sex  ?  Magpies,  jaya,  carrion-crows,  partridges,  and  soma  other 
birds,  are  always  seen  during  the  spring  in  pairs,  and  never  by 
tliemselTOS ;  and  these  offer  at  first  sight  the  most  pei'plexing 
cases.  But  birds  of  the  same  ses,  although  of  course  not  truly 
paired,  sometimes  Jive  in  pairs  or  in  small  parties,  as  is  knowu 
to  be  the  case  with  pigeons  and  partrii^a.  Birds  also  sometimes 
hve  in  triplets,  as  has  been  observed  with  starlings,  carrion-crows, 
parrots,  and  partridges.  With  partridges  two  females  have  been 
known  to  live  with  one  male,  and  two  males  with  one  female. 
Jn  all  such  cases  it  is  probable  that  the  union  would  be  easily 
broken;  andoneof  the  three  would  readily  pair  with  a  widow  or 
widower.  The  males  of  certain  birds  may  occasionally  be  heard 
ponring  forth  their  love-song  long  after  the  proper  time,  shew- 
ing that  they  have  either  lost  or  never  gained  a  mate.  Death 
from  accident  or  disease  of  one  of  a  pair,  would  leave  the  other 
free  and  single ;  and  there  is  reason  to  believe  that  female  birds 
during  the  breeding-season  are  especially  liable  to  premature 
death.  Again,  birds  which  have  l:ad  their  nests  destroyed,  or 
iMirren  pairs,  or  retarded  individuals,  would  easily  be  induced  to 
desert  their  mates,  and  wonid  probably  be  glad  to  lake  what 
share  they  could  of  the  pleasures  and  duties  of  rearing  offspring 
although  not  their  own.'  Such  contingencies  as  these  probablj 
explain  most  of  tho  foregoing  cases.*    Kevertheless,  it  is  a  strange 

•  On  the    peregrine    falcon    see  1824.     In  regnrd  to  birds  liviog  io 

Thompson,  'Nat,  Hbt.  of  Ireland,  triplets,  I  owe  te  Sir.  Jmner  Weir 

Blrdi,^  vol.  1. 184i3,  p.  39.     On  owls,  tiwoisesof  theatarlingsand  paiiots, 

Bpnrrowi,  and  partridges,  see  White,  and  to  Mr.  Fox,  of  partridges  i  o» 

'Nut.   Hist,   of  Selborne,'   edit,  of  carrion-crows,  see  the 'Field,' 18B8, 

1825,  vol.  i,  p.  139.     OnthePhteni-  p.   415.    On    various    male    bii^ds 

cura,   ses  Luudon'a  'Mag.    of  Nat.  singing  after  the  proper  period,  see 

Hist."  vul.  Tii.  1834,  p.  245.  Brehm  Rev,   L.   Jenyna,   '  ObservBtions    iu 

("Tbierleben,"   B.    iv.   s.   991)  also  Nataral  History,' 1846,  p.  87. 

alludeslocaaeBofbirdsthricemated  '  The  following   case    has    been 

dunnff  the  same  dav.  given  ('  The  Times,'  Ang.  6th,  loos) 
by  the  Rev.  F.  O.  Ujrns,  "n  the 

n  the  authority  of  the  Hon.  and  Key.  tl. 

__....,          _       1   the   season,   of  W.     Forester.     "The     gamefceeper 

whidi  fflcE  I  have  heard  other  in-  "  with  five  young  ones  on  it.     lis 

itatoes.   See  Jenner,  on  the  refaided  "took   four   and   killed  them,  but 

Itate  of  the  generative   organs   in  "  left  one  with  its  wln^  clipped  ui 

BertidD   birie,  in  'Phil.  Tiansaot.'  "  a  decoy  to  destroy  the  old  ones  by. 
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fftct  that  within  the  same  distriot,  during  tho  height  of  tlio 
breeding-season,  there  should  be  so  many  males  and  females 
always  ready  to  repair  the  loss  of  a  mated  bM.  Why  do  not 
snch  spare  birds  immediately  pair  together?  Have  we  not  some 
reason  to  stispeet,  and  the  suspicion  has  occurred  to  Mr.  Jeaner 
Weir,  that  as  tho  courtship  of  birds  appears  to  be  in  many  cases 
prolonged  and  tedious,  so  it  occasionally  happens  that  certain 
males  and  females  do  not  succeod  during  the  proper  season,  in 
exciting  each  other's  love,  and  consequently  do  not  pair?  This 
suspicion  will  appear  somewhat  less  improbable  after  we  have 
seen  what  strong  antipatliies  and  preferences  female  birds 
occasionally  evince  towards  particular  males. 

Menttrl  Qiuilities  0/ Birds,  and  their  'J'aste  for  the  Beautiful, — 
Before  we  further  discuss  the  question  whether  the  females 
select  the  more  attractive  males  or  accept  the  first  whom  they 
may  encounter,  it  will  be  advisable  briefly  to  consider  the 
mental  powers  of  birds.  Their  reason  is  generally,  and  perhaps 
justly,  ranked  as  low  ;  yet  some  fa«t8  could  be  given "  leading  to 
an  opposite  conclusion.  Low  powers  of  reasoning,  however,  are 
compatible,  as  we  see  with  manhiiid,  with  strong  affections, 
aoate  perception,  and  a  taste  for  tho  benutiftil ;  and  it  is  with 
these  latter  qualities  that  we  are  here  concerned.  It  has  often 
been  said  that  parrots  become  so  deeply  attached  to  each  other 
that  when  one  dies  the  other  pines  for  a  long  time ;  but  Mr. 
Jenncr  Weir  thinks  that  with  most  birds  the  strength  of  their 
afiection  has  been  much  exaggerated.  Nevertheless  when  one  of  n 
pair  in  a  state  of  nature  has  been  shot,  the  survivor  has  been  heard 
for  days  afterwards  uttering  a  plaintive  caH ;  and  Mr.  St.  John 
gives  various  Ihcts  proving  the  attachment  of  mated  birds,'" 

"They  ware  buth  ahot  ne it  day,  in  1870,  p.  278.    Speaking  of  Japanpst 

■'  the  act  of  feeding  the  young  one,  nut-hatches  in  confioement  he  tays : 

"and  the   keeper   thought   it   was  "Instead  of  the  more  yielding  fruit 

■■douewia,.     The  neit  day  he  came  "  of  the  yew,  which  is   the    usual 

'  again  and  found  two  other  chari-  "  food  of  the  aut-hatch  of  Japan,  at 

■'  table  hawka,  who  had  come  with  "one  time  I  substituted  hard  haiel- 

"  an  adopted  feeling  to  aueconr  the  "nuts.     As   the    bird   was    unable 

'■  oqihan.    These  two  he  killed,  and  "  to  crack  them,  he  placed  them  one 

"thenleflthe  nest.     On  returning  "bjone  inhia  water-glass,eTideotly 

"  afterwanls    he   found   two    more  "  with  the  notion  that  they  Wonld 

"  charitahle  individuals  on  the  same  "  in  time  become  softer — anintcrest- 

"errand  of  menv.     Oneofthesehe  "ing  proof  of  intelligence  oD  the 

"{tilled;   the   other  he  also   shot,  "part  of  these  birds." 

"but    mold    not   find.     No    more  '•  'A  Tour   in    Sutheriflndahire, 

"oameon  thelikefruitlesserrand."  vol.   i.    1S49,  p,  185.     Dr.   Boiler 

•  I  am  indebted  to  Prof.  Newton  says  ('Birds  of  Kew  Zealand,"  1872, 

fbr  the  foUowii^  passage  from  i\i.  p,  56)  that  n  male  Kiug  Lory  nas 

Adam'!  '  TlBvels  of  :i  Kati.raltst,'  killed  ;  nn.|  the  female  "  fretted  and 
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Mr,  Beimett  relates  "  that  ia  China  aftei  a  drake  of  the  beautifut 
mandariii  Teal  had  been  stolen,  the  duck  remained  disconsolate, 
though  sedulouslj  courted  by  another  mandarin  drake,  who  dis- 
played before  her  all  his  charms.  After  an  interval  of  throe 
weeks  the  stolen  drake  was  recovered,  and  instantly  the  pair 
recognised  each  other  with  extreme  joj.  On  the  other  hand 
starlings,  as  we  have  seen,  may  be  consoled  thrioe  in  the  same 
day  for  the  loss  of  their  mates.  Pigeons  have  such  excellent 
local  memories,  that  they  have  been  known  to  retnjn  to  their 
former  homes  after  an  interval  of  nine  months,  yet,  as  I  hear 
from  Mr.  Harrison  Weir,  if  a  pair  which  naturally  would  remain 
mated  for  life  be  separated  for  a  few  weeks  durii^  the  winter, 
and  afterwards  matched  with  other  birds,  the  two,  when  brought 
together  again,  rarely,  if  ever,  recognise  each  other. 

Birds  sometimes  exhibit  henerolent  feelings',  they  will  feed 
the  deserted  young  ones  even  of  distinct  species,  but  this  perhaps 
ought  to  be  considered  as  a  mistaken  instinct.  They  will  feed, 
aa  shewn  in  an  earlier  part  of  this  work,  adult  birds  of  their  own 
species  which  have  become  bhnd.  Mr.  Buston  gives  a  curious 
account  of  a  parrot  which  toot  care  of  a  frost-bitten  and  crippled 
bird  of  a  distinct  species,  cleansed  her  feathers,  and  defended  her 
from  the  attucks  of  the  other  parrots  which  roamed  freely  about 
his  garden.  It  is  a  still  more  enrious  &ct  that  these  birds 
apparently  evince  some  sympathy  (or  the  pleasures  of  their 
fellows.  When  a  pair  of  cockatoos  made  a  nest  in  an  acacia 
tree,  "  it  was  ridiculous  to  Bee  the  extravagant  interest  taken  in 
"  the  matter  by  ■the  others  of  the  same  species."  These  parrots, 
also,  evinced  nabonnded  curiosity,  and  clearly  had  "  the  idea  of 
"  property  and  possession."  ^  They  have  good  memories,  for  in 
the  Zoological  Gardens  they  have  plainly  recognised  their  former 
masters  after  an  interval  of  some  mouths. 

Birds  posses  a*;uf«  powers  of  observation.  Every  mated  bird, 
of  course,  recognises  its  fellow.  Andubon  states  that  a  certain 
number  of  mocking-thmshes  Qiiiniii  pdygloUus)  remain  all  the 
year  round  in  Louisiana,  whilst  others  migrate  to  the  Eastern 
States ;  these  latter,  on  their  return,  are  instantly  recognised, 
and  always  attacked,  by  their  southern  brethren.  Birds  under 
confinement  distinguish  different  persons,  as  is  proved  by  the 
8trong  and  permanent  antii)athy  or  affection  which  they  shew, 
without  any  apparent  cause,  towards  certaiu   individuals.     I 

•moped,  refused  her  food,  and  Jied  "  '  AMlimatization   of    Parrota, 

' of  u  brokHi  heart."  oj   C.  Buitou,   U.l'.    'AdDsIa  anti 

"  '  Wandenaga    in    New   Somh  Mag.  of  Nat.  HiBt.'  Not.  186S,  p 

Wolef."  vol.  iL  1834,  p.  63.  331. 
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have  heard  of  numerous  instancos  witli  jajs,  iiailridgcs 
and  especially  bulltiaoliea.  Mr.  Hussey  lias  describeii  jii  how 
extraordinarj  a  manDor  a  tamtd  partridge  recognised  ererjbody ; 
and  its  likea  and  disUkes  were  Tery  strong.  This  bird  seemed 
"  fond  of  gay  colours,  and  no  new  gown  or  cap  could  be  put  on 
"  without  catchii^  his  attention.""  Mr.  Hewitt  has  described 
the  habits  of  some  ducks  (recently  descended  from  wild  birds), 
which,  at  the  approach  of  a  strange  d(^  or  cat,  would  rush 
headlong  into  the  water,  and  exhaust  themselves  in  their  attempts 
to  escape;  but  they  knew  Mr.  Hewitt's  own  dogs  and  cats  so  woU, 
that  they  would  he  down  and  bask  in  the  sun  close  to  them. 
They  always  moved  away  from  a  strange  man,  and  so  they 
would  from  the  lady  who  attended  them,  if  she  made  any  preat 
change  in  her  dress.  Audubon  relates  thathe  reared  and  ti',irie<l 
a  wild  turkey  which  always  ran  away  from  any  strange  dog; 
this  bird  escaped  into  the  woods,  and  eome  days  afterwards 
Audubon  saw,  as  he  thought,  a  wild  turkey,  and  made  his  dog 
chase  it ;  but  to  his  astonishment,  the  bird  did  not  run  away, 
and  the  dog,  when  he  came  up,  did  not  attack  the  bird,  for  they 
mutually  recognised  each  other  as  old  friends." 

Mr.  Jenner  Weir  is  convinced  that  birds  pay  particular  atten- 
tion to  the  colours  of  other  birds,  sometimes  out  of  jealonsy,  and 
sometimes  as  a  sign  of  kinship.  Thus  he  turned  a  reed-bunting 
(A'mSenW  scAonicuiui),  which  had  acquired  its  black  head-dress, 
into  his  aviary,  and  the  new-comer  was  not  noticed  by  any  bird, 
except  by  a  bullfinch,  which  is  Ukowise  black-headed.  This 
bullfinch  was  a  very  quiet  bird,  and  had  never  before  quarrelled 
with  any  of  its  comrades,  including  another  reed-buntiug,  which 
had  not  as  yet  become  black-headed :  but  the  reed-bunting  with 
a  black  head  was  so  unmercifully  treated,  that  it  had  to  be 
roTOOved.  Siiizdcyanea,  durir^  the  breeding-season,  is  of  a  bright 
blue  colour ;  and  though  generally  peaceable,  it  attacked  S.  ciris, 
which  has  only  the  head  blue,  and  completely  scalped  the 
unfortunate  bird.  Mr.  Weir  was  also  obliged  to  turn  out  a 
robin,  as  it  fiercely  attacked  all  the  birds  in  his  aviary  with  any 
red  in  their  plumage,  but  no  other  kinds;  it  actually  killed  a 
rcd-breastfid  oiossbill,  and  nearly  killed  a  goldfinch.  On  the 
other  hand,  he  has  oteerved  that  some  birds,  when  first  intro- 
duced, fly  towards  the  species  which  resemble  them  most  in 
eolonr,  and  settle  by  their  sides. 

As  male  birds  display  their  fine  plumage  and  other  ornamenta 

"  'The  Zoologist,'  1817-1848,  p.  p.  39.  Amlulon  on  thn  wild  tarfceji 

iG02.  'Ornith.  Biography,'  toI.   i.  p.  14, 

"  Hewittonwildiincts.'Jonriial  On  the  inockiBs-tlirusti,  ibW.  voL  i. 

of    HurtieuituTc,'    Jjin.     13,    186;i,  p.  Ul>. 
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with  BO  mucli  care  before  the  females,  it  is  obviously  probable 
that  these  appreciate  the  beauty  of  their  enitois.  It  is,  however, 
difficult  to  obiain  direct  evidence  of  their  capacity  to  appreciate 
bcaaty.  When  birds  gaze  at  themselves  in  a  looking-^Iass  (o( 
which  many  insfanoee  have  been  recorded)  we  cannot  feel  stu'e 
that  it  Jsnot  from  jealousy  of  a  supjmsed  rival,  though  tliis  is  not 
the  coccturion  of  some  obeervers.  In  other  cases  it  is  difficult  to 
distinguish  between  mere  curiosity  and  admiration.  It  is  per- 
haps the  former  feeling  which,  as  stated  by  Lord  Lilford,"  atti'acts 
the  ruff  towards  any  bright  object,  so  that,  in  the  Ionian  Islands, 
"  it  will  dart  down  to  a  bright-coloured  handkerchief,  regardlcwi 
"  of  repeated  shots."  The  common  larfc  is  drawn  down  from  tlie 
sky,  and  is  caught  in  lar^  numbers,  by  a  small  min'or  made  to 
move  and  glitter  in  the  sun.  Is  it  admiration  or  curiosity  wliich 
leads  the  magpie,  raven,  and  some  other  birds  to  steal  and 
secrete  bright  objects,  such  as  silver  articles  or  jewels  ? 

Mr.  Gould  states  that  certain  hnnuning-bii'ds  decorate  the 
outsides  of  their  nests  "  with  the  utciost  taste ;  they  instinctively 
"  fasten  thereon  beautiful  pieces  of  flat  hchen,  the  lai^er  pieces 
"  in  the  middle,  and  the  smaller  on  the  j)art  attached  to  the 
"  branch.  Now  and  then  a  pretty  feather  is  intertwined  or 
"  fastened  to  the  outer  sides,  the  stem  being  always  so  placed, 
"  that  the  feather  stands  out  beyond  the  surface."  The  best 
evidence,  however,  of  a  taste  for  the  beautiful  is  afforded  by  the 
three  genera  of  Anstralian  bower-birds  aheady  mentioned.  Their 
bowers  (see  fig.  46,  p.  382),  where  the  sexes  congregate  and  play 
strange  onfics,aro  variously  coiMtructed,but  what  most  concerns 
UR  is,  that  they  are  decorated  by  the  several  species  in  a  different 
manner.  The  Satin  bower-bird  collects  gaily-coloured  articles, 
such  as  the  blue  tail-feathers  of  parrakeets,  bleached  bones  and 
shells,  which  it  sticlts  between  the  twigs,  or  arranges  at  tho 
entrance.  Mr.  Gould  found  in  one  bower  a  neatly-worked  stone 
tomahawk  and  a  slip  of  blue  cotton,  evidently  procured  from  a 
native  encampment.  These  objects  are  continually  re-arranged, 
and  carried  about  by  the  birds  whilst  at  play.  The  bower  of 
the  Spotted  bower-bird  "  is  beautifully  Imed  with  tall  grasses,  so 
"  disposed  that  the  heads  nearly  meet,  and  the  decorations  are 
"  very  profuse."  Eonnd  stones  are  used  to  keep  the  grass-stems 
in  their  proper  places,  and  to  make  divergent  paths  leading  to 
the  bower.  The  stones  and  shells  are  often  brought  from  a 
great  distance.  The  Eegent  bird,  as  described  by  Mr.  Eamsay, 
ornaments  its  short  bower  with  bleached  land-shells  belonging  to 
five  or  six  species,  and  with  "  berries  of  various  colours,  blue,  red, 
"  and  black,  which  give  it  when  fresh,  a  very  pretty  appearance. 

"  The  'IhiB,'  vol.  ii.  !8S0,  p.  344. 
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"  Kcsidep  these  there  were  several  iiewlj-piolied  leaves  and 
"  joiiag  ehoota  of  a  pinkish  eolour,  tke  whole  shewing  a  de- 
''  cided  taste  for  the  beautiful."  Well  maj  Mr.  Gould  say,  that 
"  these  highly  decorated  halls  of  asaanbly  must  he  regarded  aa 
"  tJie  most  wonderful  instances  of  bird-architecture  jet  dis- 
"  covered;"  and  the  taste,  as  we  see,  of  the  eeveral  speciea 
certainly  differs.'" 

Tr^tream  for  •paHiQvlar  Maies  hy  the  ^eTnales. — Having  mado 
these  preliminary  remarks  on  the  discrimination  and  taste  of 
birds,  I  will  give  all  the  facts  known  to  me,  wliich  bear  ob  the 
preference  shewn  by  the  female  for  particular  males.  It  is 
certain  that  distinct  species  of  birds  occasionally  fiair  in  a  stat« 
of  nature  and  prodnce  hybrids.  Many  instances  could  be 
given:  thas  Macgillivray  relates  how  a  male  blackbird  and 
female  thrush  "fell  in  love  with  each  otiier,"  and  produced 
o&pring."  Several  years  ego  eighteen  cases  had  been  recorded 
of  the  occurrence  in  Great  Britain  of  hybrids  between  the  black 
grouse  and  pheasant ; "  hut  most  of  these  cases  may  perhaps  he 
accounted  for  by  solitary  birds  not  finding-  one  of  their  own 
species  to  pair  with.  With  other  birds,  as  Mr.  Jennor  Weir  has 
reason  to  belieTe,  hybrids  are  sometimes  the  result  of  the  casual 
intercourse  of  birds  building  in  close  proximity.  But  these 
remarks  do  not  apply  to  the  many  recorded  instances  of  tamed 
or  domestic  birds,  belonging  to  distinct  species,  which  have 
become  absolutely  fascinated  with  each  other,  although  living 
with  their  own  species.  Thus  Watertou"  states  that  out  of  a 
flock  of  twenty-three  Canaila  geese,  a  female  paired  with  a 
solitary  Bemicle  gander,  althoi:gh  so  different  in  appearance  and 
size;  and  they  produced  hybiid  offspring.  A  male  widgeon 
{Mareat  penelope),  liting  with  females  of  the  same  species,  has 
been  known  to  pair  with  a  pintail  duct,  QueTqaed'ila  acuUi. 
Lloyd  describes  the  remarkable  attachment  between  a  shield- 
drake   (^Tadoriia  vuljmnser)  and   a  common  duck.      Many  ad- 

'"  On  the  ornamented  nesta  of  For  the  folloitlag  atatements,  see  on 
humioing-birds,  Gonld,  'Introduc-  the  widgeon,  London's 'Mse.  of  Nat 
tioa  to  the  Trochilida,'  1881,  p.  19,  Hist.' vol.  ii.p.SlB;  L-Uovd, 'Scan- 
On  the  bower-birds,  Gonld,  'Hand-  diaaviim  Adyentniea,'  vol.  i.  1854, 
book  to  the  Birdi  of  Australia,'  p.  452.  Diion,  '  Ornamental  and 
1865,  vol.  L  pp.  4«^61.  Eamsav,  Domeetie  Ponltry,"  p.  137;  Hewitt, 
in  tha  'Ibis,'  1867,  p.  456.  in  'Journal  of  HortiOl^ltQ^^'  Jan. 

"  '  Hist,  of  British  Birds,' vol.  iL  13.  1863,  p.  40;   Beihatein,  'Stu- 

p.  92.  bpovogel,'   1840,   s.    230.     Mr.   J. 

'■  'ZooiogiEt,'      1855-18S4,      p.  Jenner  Weir  iias  iateli  given  iiM 

3646.  an  aQa'ogous  catt  n-ith  iai:kt  el  tHi 

'■  WalaTWn,    'Essays    on     Kat.  spcens 
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dJfional  instances  couJd  be  given;  and  the  Kev.  B.  S.  Dixuu 
remarke  that  "  those  who  have  kept  manj  different  species  of 
"  geeae  tc^ether,  well  imow  what  imaceountable  atlaehmontsi 
"  thej  are  freqnentlj  forming,  and  that  they  are  quita  as  likely 
"  to  pair  and  rear  joimg  Vfith  indiTiduala  of  a  race  (species) 
"  apparently  the  most  alien  to  themselves,  as  wiiii  their  own 

The  Eev.  W.  D.  Fox  informs  mo  tbat  he  possessed  at  the  samo 
time  a  pair  of  Chinese  geese  (^AnuT  t-ygnoMes),  and  a  common 
■gander  with  three  geese.  The  two  lots  kept  quite  separate, 
until  the  Chinese  gander  seduced  one  of  the  comroon  geese  to 
live  with  him.  Moreover,  of  the  young  birds  hatched  from  tho 
eggs  of  the  common  geese,  only  four  were  pure,  the  other 
eighteen  proving  hybrids ;  eo  that  the  Chinese  gander  seems  to 
have  had  prepotent  charms  over  the  common  gander.  I  will 
give  only  one  other  case ;  Mr.  Hewitt  states  that  a  wild  duck, 
reared  in  captivity,  "  after  breeding  a  couple  of  seasons  with  her 
"  own  mallard,  at  once  shook  him  off  on  my  placing  a  male 
"  Pintail  on  the  water.  It  was  evidently  a  case  of  love  at  first 
"  eight,  for  she  swam  about  the  new-comer  earessingly,  though 
"  ho  appeared  evidently  alarmed  and  averse  to  her  overtures  of 
"  affection.  From  that  hour  she  forgot  her  old  partner.  Wiufcr 
"  passed  by,  and  the  nest  spring  the  Pintail  seemed  to  have 
"  become  a  convert  to  her  blandishments,  for  they  neeted  and 
"  produced  seven  or  eight  young  ones." 

What  the  charm  may  have  been  in  these  several  cases,  beyond 
mere  novelty,  we  cannot  even  eoiuecture.  Colour,  however, 
HometimeB  comes  into  play;  for  in  order  to  raise  hybrids  from 
the  siskin  (^Fringilia  spinus)  and  the  eanary.it  is  much  the  best 
plan,  according  to  Bechstein,  to  place  birds  of  tho  same  tint 
tc^ether.  Mr.  Jennor  Weir  turned  a  female  eanary  into  his 
aviary,  where  there  were  male  linnets,  goldfinches,  sisMns, 
greenfinches,  chaffinches,  and  other  birds,  in  order  to  see  which 
she  would  choose;  but  there  never  was  any  doubt,  and  the 
greenfinch  carried  the  day.  They  paired  and  produced  hybrid 
oSepring. 

The  fact  of  the  female  preferring  to  pair  with  one  male  ratter 
than  with  another  of  the  same  speeiee,  is  not  so  hkely  to  escito 
attention,  as  when  this  occurs,  as  we  have  just  seen,  between 
distinct  species.  The  former  cases  can  best  be  observed  witli 
domesticated  or  confined  birds ;  but  these  are  often  pampered 
by  high  feeding,  and  sometimes  have  their  instincts  vitiated  to 
an  extreme  degree.  Of  this  latter  fact  I  could  give  sufficient 
prcwfs  with  pigeons,  and  especially  with  fowls,  but  they  cannot 
be  here  related.     Titiat«>d  instincts  may  also  accoimt  tat  some 
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of  Ihohjbrid  unions  above  mentioned;  but  in  many  of  Uiesa 
cases  the  birda  were  allowed  to  I'ange  freely  over  large  jionds, 
nnd  there  is  no  reason  to  suppose  that  tbej  were  unnaturally 
etimiUted  by  hif;h  feeding. 

With,  respect  to  birds  in  ft  state  of  nature,  the  first  and  most 
obvious  supposition  which  will  occur  to  every  one  is  that  thn 
female  at  the  proper  seeson  accepts  the  first  male  whom  she 
may  encounter;  but  she  has  at  least  the  opportunity  for  exerting 
H  elioico,  as  she  is  almost  invariably  pwraned  by  many  malus. 
Audubon — and  we  must  remember  that  he  spent  a  long  life  in 
prowling  about  the  forests  of  the  United  States  and  observing 
the  birds — does  not  doubt  that  the  female  dehberatelj  chooses 
her  mate ;  thus,  speaking  of  a  woodpecfeer,  he  says  the  hen  is 
followed  by  half-a-dozen  gay  suitors,  who  continue  performii^ 
strange  antics,  "  until  a  marked  preference  is  shewn  for  one." 
The  female  of  the  red-winged  starling  {^Asel^us  ■jihteniteus)  is 
likewise  pursued  by  several  males,  "  until,  becoming  fatigued, 
"  she  alights,  receives  their  addresses,  and  soon  makes  a  choice." 
He  describes  aJso  how  several  male  night-jars  repeatedly  plunge 
through  the  air  with  astonishing  rapidilj,  suddenly  turning,  and 
thus  makiog  a  singular  noise ;  "  but  no  sooner  has  the  female 
"  made  her  choice,  than  the  other  males  are  driven  away." 
With  one  of  the  vultures  (OatharteB  aura)  of  the  United  States, 
parties  of  eight,  ten,  or  more  males  and  females  assemble  on 
fallen  logs,  "  exhibiting  the  strongest  desire  to  please  mutually," 
and  after  many  caresses,  each  male  leads  off  his  partner  on  the 
wing.  Audubon  likewise  carefully  observed  the  wild  flocks  of 
Canada  geese  (,Anser  canadensis),  and  gives  a  graphic  description 
of  their  iove-antics;  he  says  that  the  birds  which  had  been 
previously  mated  "renewed  their  courtship  as  early  as  the 
"  month  of  January,  while  the  others  would  be  nontending  or 
"  coquetting  for  hours  every  day,  until  all  seemed  satisfied  with 
"  tlie  choice  they  had  made,  after  which,  although  they  re- 
"  mained  together,  any  person  could  easily  perceive  that  they 
"  were  careful  to  keep  in  pairs.  I  have  observed  also  that  the 
"  older  the  birds,  ttie  shorter  were  the  preliminaries  of  their 
"  courtship.  The  bachelors  and  old  maids,  whether  in  regret, 
"  or  not  caring  to  be  disturbed  by  the  bustle,  quietly  moved 
"  aside  and  lay  down  at  some  distance  from  the  rest."'^  Many 
Rimilar  statements  with  respect  to  other  birds  could  be  cited 
from  this  same  observer. 

Turning  now  to  domesticated  and  confined  birds,  I  will 
commence  by  giving  what  little  I  have  learnt  respecting  the 
_"  Andubon  '  Oraitholog,  Bioeraphy,  vol.  i.  pp,  191,  a49 ;  val,  ii.  pp.  4;^ 


yGooc^le 


Chap.  XIV.         Preference  by  tfie  Female.  417 

oonrtahip  of  fowls.  I  have  recoived  long  letters  on  this  snhject 
from  Messrs.  Hewitt  and  Tegetmeiw,  and  almost  an  essay  from 
the  late  Mr,  Brent.  It  will  be  admitted,  by  every  one  that  theaa 
gentlemen,  so  well  known  from  their  puhliahed  works,  are 
careful  and  experienced  observers.  They  do  not  believe  that 
the  females  prefer  certain  males  on  account  of  the  beauty  of 
their  plumage;  but  some  allowance  rnnst  be  made  for  the  arti- 
ficial state  under  which  these  birds  have  loi^  been  kept.  Mr. 
Togetmeier  is  convinced  that  a  game-cock,  though  disfigured  by 
being  dubbed  and  witb  his  hackles  trimmed,  would  be  accepted 
as  readily  as  a  male  retaining  all  his  natural  ornaments.  Mr. 
Brent,  however,  admits  that  the  beauty  of  the  male  probably 
aids  in  esoiting  the  female;  and  her  acquiescence  is  necessary. 
Mr.  Hewitt  is  convinced  that  the  union  is  by  no  means  left  to 
mere  chance,  for  the  female  almost  invariably  prefers  the  most 
vigorous,  defiant,  and  mettlesome  male ;  hence  it  is  almost 
useless,  as  he  remarks,  "  to  attempt  true  breeding  if  a  game-cock 
"  in  good  health  and  condition  runs  the  locality,  for  almost 
"  every  hen  on  leaving  the  roosting-place  will  resort  to  the 
"  game-cock,  even  thongh  that  bird  may  not  actually  drive 
"  away  the  male  of  her  own  variety."  Under  ordinary  circum- 
stances the  males  and  females  of  the  fowl  seem  to  come  to  a 
mutual  understanding  by  means  of  certain  gestures,  described 
to  me  by  Mr.  Brent.  But  hens  will  often  avoid  the  officious 
attentions  of  yonng  males.  Old  hens,  and  hens  of  a  pugnacious 
disposition,  as  the  same  writer  informs  me,  dislike  strange 
males,  and  will  not  yield  until  well  beaten  into  compliance. 
Fei^sou,  however,  describes  how  a  quarrelsome  hen  was 
subdued  by  the  gentle  courtship  of  a  Shanghai  cock.^ 

There  is  reason  to  believe  that  pigeons  of  both  sexes  prefer 
pairing  with  birds  of  the  same  breed;  and  dovecot-pigeons 
dislike  all  the  highly  improved  breeds.^'  Mr.  Harrison  Weir 
has  lately  heard  from  a  tniBtworthy  observer,  who  keeps  blue 
pigeons,  that  ttase  drive  away  all  other  coloured  varieties,  such 
as  white,  red,  and  yellow ;  and  from  another  observer,  that  a 
female  dnn  carrier  could  not,  after  repeated  trials,  be  giatchwd 
with  a  black  male,  but  immediately  paired  with  a  dun.  Again, 
Mr.  Tegetmeier  had  a  female  blue  tnrbit  that  obstinately 
refused  to  pair  with  two  males  of  the  same  breed,  which  were 
successively  shut  up  with  her  for  weeks ;  but  on  being  let  out 
she  would  have  immediately  accepted  the  first  blue  dragon  that 
offered,    Ae  she  was  a  valuable  burd,  she  was  then  shut  up  for 

■'  ■  Rare  and  Prize  Puulliy,'  18o+,  Plaols  under  Domestication,"  vol.  ii 
''^'■-  Ihe  V.mafon  of  Amm..l.  .Bd      '''  "^^' 
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many  weeks  with  a  silver  (i.e.,  very  palo  blue)  male,  and  at  las.t 
mated  with  him.  Nevertheless,  as  a  general  ruJo,  colour  appears 
\a  have  littla  influence  on  the  pairing  of  pigeons.  Mr.  Teget- 
raeier.  at  my  request,  stained  some  of  his  birds  with  magentix 
out  they  were  not  much  noticed  by  the  oihere. 

roraale  pigeons  occasionally  fed.  a  strong  antipathy  fowardH 
certain  males,  without  any  assignable  cause.  Thus  MM.  Boitard 
and  CorbiS,  whose  experience  extended  over  forty-five  years, 
state ;  "  Quand  una  femelle  ^prouve  de  I'anfipathie  pour  un 
'■  mSIe  avec  lequel  on  veut  I'accoupler,  malgr^  tons  les  feui 
"  lie  I'amour,  malgre  i'aJpiste  et  le  ch^nevis  dont  on  la  nourrit 
"  pour  augmenter  eon  ardeur,  malgrfi  un  emprisonnement  do 
"  six  mois  et  meme  u'un  an,  elle  refuse  constamment  ses 
■'  caresses;  les  avanoes  empress^es,  les  agaceries,  Ic  tournoit- 
"  mens,  les  tendres  roncoulemens,  rien  ne  peut  Im  plairo  ni 
"  r&uciuvoir;  gonflfe,  boudeuse,  blottie  dans  un  com  de  sa 
"  prison,  elle  n'en  sort  que  pour  boire  et  mai^r,  ou  pour  ri  - 
"  pousser  avec  uneespecede  rage  des  caresses  devenuestrop  prcs- 
-'  sautes."  ™  On  the  other  hand,  Mr.  Harrison  Weir  has  bimsel  f 
observed,  and  has  heard  from  several  breeders,  that  a  female 
pigeon  will  occasionally  take  a  strong  fancy  for  a  particular  male, 
and  wili  desert  her  own  mate  for  him.  Some  females,  accord- 
ing to  another  experienced  observer,  Eiedol,"  are  ofa  profligate 
disposition,  and  prefer  almost  any  stranger  to  their  own  mate. 
Some  amorous  males,  called  by  our  English  fanciers  "  gay 
birds,"  are  bo  successful  in  their  gallantries,  that,  as  Mr.  H. 
Weir  informs  me,  they  must  be  shut  up  on  account  of  the 
mischief  which  they  cause. 

WOd  turkeys  in  the  United  States,  according  to  Andubon, 
■'  sometimes  pay  their  addresses  to  the  domesticated  females, 
"  and  are  generally  received  by  them  with  great  pleasure."  So  that 
these  females  apparently  prefer  the  wild  to  their  own  males." 

Here  is  a  more  curious  case.  Sir  E.  Heron  during  many  years 
kept  an  account  of  the  habits  of  the  peafowl,  which  he  bred  ia 
large  numbers.  He  states  that "  the  hens  have  frequently  great 
\  particular  peacock.  They  were  all  so  fond 
?.  old  pied  cook,  that  one  year,  when  he  was  conSned 
■'  though  still  in  view,  they  wore  constantly  assembled  close  \a 
"  the  trellieo-walls  of  his  prison,  and  would  not  suffer  a  japanned 

"  Boitijd      and      Corbii,     'Les  "  'Die  Taobeniuoht,' 1824,  e.  8fi. 

Pigeons,  &0.,' 1824,  p.  12.     Prosper  "  '  Orn'-hological        Bicgraphj," 

uicas   ('Trait*    de   I'H^rid.    Nat.'  lol.  L  p.  13.   See  to  tie  same  eff«t, 

Mm.  ii.  1850,  p.  296)  has  himself  Dr.Bi7aDt,in'Alleu's  Muxmaii  uu) 

absarved  neaily  similar  lacie  with  UinU  nf  li'larida.*  p.  i>44. 
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"  jxaeock  to  touch  them.  On  his  being  let  out  in  the  aiifcmnn, 
"  the  oldest  of  the  hens  instantly  courted  him,  and  waa  sueeaKt- 
"  ful  in  hei  conttship.  Thenext  year  he  was  shut  up  in  a  stable, 
"  and  then  the  hens  all  courted  his  rival."  ™  This  riyal  was  a 
japanned  ct  black-winged  peaeoct,  to  our  eyes  a  more  beautiful 
bird  than  the  common  Idiid. 

Liohfenstein,  who  was  a  good  observer  and  had  excellent 
opportunities  of  obeervatioD  at  the  Cape  of  Good  Hope,  assured 
Eudolphi  that  the  female  widow-bird  (CTera  progn^)  disowns  the 
male,  when  robbed  of  the  long  tail-feathers  with  which  he  is 
ornamented  during  the  breeding-season.  I  presume  that  this 
obaerratiou  must  have  been  made  on  birds  under  confinement." 
Here  is  an  analogous  caise ;  Dr.  Jaeger,'*  director  of  the  Zoolc^cal 
Gardens,  of  Vienna,  states  that  a  male  silver-pheasant,  who  had 
been  triumphant  over  all  other  males  and  was  the  accepted 
lover  of  the  females,  had  his  ornamental  plnm^e  spoiled.  He 
was  then  immediately  superseded  by  a  rival,  who  got  the  upper 
hand  and  afterwards  led  the  flock. 

It  is  a  remarkable  fact,  a&  shewing  how  important  colour  is  in 
the  courtship  of  birds,  that  Mr.  Boardman,  a  well-known  col- 
lector and  observer  of  birds  for  many  years  in  the  Northern 
TTniffid  States,  has  never  in  his  lai^  esperience  seen  an  albino 
paired  with  another  bird;  yet  he  has  had  opportunities  of 
observing  many  albinos  belonging  to  several  species.™  It  can 
haidly  be  maintained  that  albinos  in  a  state  of  nature  are 
incapable  of  breeding,  as  they  can  be  raised  wifJi  the  gi'eafast 
facihty  ■nndor  conSaement  It  appears,  therefore,  that  we  must 
attribute  the  fact  that  they  do  not  pair,  to  their  rejection  by 
their  normally  coloured  comrades. 

Pemale  birds  not  only  exert  a  choice,  but  in  somo  few  casea 
they  court  the  male,  or  even  fight  together  for  his  possession. 
Sir  E.  Heron  states  that  with  peafowl,  the  first  advances  are 
always  made  by  the  female;  something  of  the  same  kind  taies 
place,  according  to  Audubon,  with  the  older  females  of  the  wild 
turkey.  With  the  capercailzie,  the  females  flit  round  the  male 
whilst  he  is  parading  at  one  of  the  places  of  assemblage,  and 
soUcit  his  attention.^"    We  have  seen  that  a  tame  wild-duck 


"'  '  Proc.  Zool.  Soo."  1835,  p.  54. 

Shre  Stellnng   zu    Moral   und   Ro- 

The  japanned  peacock  is  considered 

ligioa,'  1869,  s.  59. 

by  Mr.  Sclater  ai  a  distinct  species. 

»  This  statement  is  giren  by  Mr 

and   lias  been   named    Paat   nigri- 

A.  Leith  Adams,  in  his  '  Field  and 

peams;  bat  the  evidence  eeems   to 

Forest  Rambles,'  1873,  p.  76,  and 

nie  to  shew  that  it  is  onij  a  variety. 

accordi  with  hb  own  eiperienee 

"  Rudolphi,  'Bejtrage  inr  An- 

™  In  regard  to  peafowl,  see  Sit 

tliTopf,l.^ie,'  1812,  s,  184. 

R.  Haron, '  Proc.  Zeolog.  Soc*  1835 

"  '  Dt«  IXrwio'Khe  Theorie,  uad 

p.  54,  and  ti.   B^t.   E.   S.  Miot 
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Bednced  an  ^mwilling  pintail  drake  after  a  lODg  conrtehip.  Wx, 
Bartlett  believes  ttat  the  Loptophotus,  like  manj  otiier  gallina- 
ceous birds,  is  naturally  polygamous,  but  two  females  cannot !« 
placed  in  the  Game  cage  with  a  male,  as  tbey  fight  so  mucli 
together.  The  following  instance  of  rivalry  is  more  surprisini; 
as  it  relates  to  bullfinches,  which  nsuallj  pair  for  life.  Mr. 
Jenner  Weir  introduced  a  dull-coloured  and  ugly  female  into  his 
aviary,  and  she  immediately  attacked  another  mated  female  so 
unmercifully,  that  the  latter  bad  to  be  separated.  The  new 
female  did  all  the  courtship,  and  was  at  last  successful,  for  she 
paired  with  the  male;  but  after  a  time  she  met  with  a  jvist  r&- 
tribution,  for,  ceasing  to  be  pugnacious,  she  was  replaced  by  the 
old  female,  and  the  male  then  deserted  his  new  and  returned  to 
his  old  love. 

In  all  ordinary  cases  the  male  is  so  eager  that  he  will  accupt 
any  female,  and  does  not,  as  for  as  we  can  judge,  prefer  one  to 
the  other ;  but,  as  wo  shall  hereafter  see,  exceptions  to  this  rule 
apparently  occur  in  some  few  groups.  With  domesticated  birds, 
I  have  heard  of  only  one  ease  of  males  shewing  any  preference 
for  certain  females,  namely,  that  of  the  domestic  cock,  who, 
according  to  the  high  anthority  of  Mr.  Hewitt,  prefers  tbo 
younger  tfl  the  older  hens.  On  the  other  hand,  in  effccfing 
hybrid  unions  between  the  male  pheasant  and  common  hens, 
Blr.  Hewitt  is  convinced  that  the  pheasant  invariably  prefers  the 
older  birds.  He  does  not  appear  to  be  in  the  least  influenced  bj 
theii  colour,  but  "  is  most  capricious  in  his  attachments :"  ^' 
from  some  ineiplicable  cause  he  shews  the  moat  determined 
aversion  to  certain  hens,  which  no  care  on  the  part  of  the 
Itteeder  can  overcome.  Mr.  Hewitt  informs  me  that  some  hens  . 
are  quite  unattractive  even  to  the  mates  of  their  ov.n  species,  so 
that  they  may  be  kept  with  several  cocks  duringa  whole  season, 
and  not  one  egg  out  of  forty  or  fifty  will  prove  fertile.  On  the 
other  hand,  with  the  Long-tailed  duck  iHardda  jiueJii/is), "  it 
has  been  remarked,"  says  M.  Ekstrom,  "  that  certain  females 
"  are  much  more  courted  than  the  rest.  Frequently,  indeed, 
"  one  sees  an  individual  surrounded  by  six  or  eight  amorous 
"  males."  Whether  this  statement  is  credible,  I  know  not ;  but 
the  native  sportsmen  shoot  these  females  in  order  to  stuff  them 

With  respect  to  female  birds  feeling  a  preference  for  particular 

OnEunentBl  PoQltr)-,*  18*8,  p.  B.  "  Mr.  Hewitt,  quoted  in  '  T^it- 

For  the  turkey,  Audoboti,  ibid,  p.  4.  meter's  Foultrv  li^iuk.'  18>>tl,  p,  lti5. 

For  the  capertailiie,  Lloyd,  'Game  «  QuuteJ  ja  Llovd'u'Unme  Bud. 

Bird    of  Sweden,'  18CT,  p.  23.  or"  Sweden,'  p.  Wu.' 
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males,  we  must  beat  in  mind  that  we  can  judge  of  choice  beinp; 
exerted,  only  by  analogy.  If  an  inhabitant  of  another  planet 
were  to  behold  a  camber  of  joung  rustics  at  a  fcir  courting  a 
pretty  girl,  and  qui^^i'elling  about  her  like  birds  at  one  of  their 
places  of  assemblage,  he  would,  by  the  eagerness  of  the  wooers 
to  please  her  and  to  display  their  fluory,  infer  that  she  had  the 
power  of  choice.  Now  with  birds,  the  evidence  stands  thns; 
they  hare  acute  iwwers  of  observation,  and  they  seem  to  have 
some  taste  for  the  beautiful  both  in  colour  and  sound.  It  is 
certain  that  the  females  occasionally  exhibit,  from  unknown 
Oftoses,  the  stroi^est  antipathies  and  preferences  for  particular 
males.  When  the  sexes  differ  ia  colour  or  in  other  ornaments 
the  males  with  tare  exceptions  are  the  more  decorated,  either 
permanently  or  temporarily  during  the  breedii^-season.  They 
sedulonsly  display  their  Tarious  ornaments,  exert  their  TOices, 
andperformstrangeanticein  the  preseneeof  the  females.  Evea 
well-armed  males,  who,  it  might  be  thought,  would  altogether 
depend  for  success  on  the  law  of  battle,  are  in  most  eases  highly 
ornamented;  and  their  ornaments  have  been  acquired  at  tie 
expense  of  some  loss  of  power.  In  other  cases  ornaments  have 
been  acquired,  at  the  cost  of  increased  risk  from  birds  and 
beasts  of  prey.  With  Taiious  species  many  indiyiduals  of  both 
sexes  congregate  at  the  same  spot,  and  their  courtship  is  a  pro- 
longed affair.  There  is  even  reason  to  suspect  that  the  males 
and  females  within  the  same  district  do  not  always  succeed  in 
pleasing  each  other  and  pairii^. 

What  then  ate  we  to  conclude  from  tiese  fects  and  considera- 
tions? Does  the  male  parade  his  charms  with  so  maeh  pomp 
and  rivalry  for  no  purpose  ?  Are  we  not  justified  in  boUeTing 
that  the  female  exerts  a  choice,  and  that  she  receives  the 
addresses  of  the  male  who  pleases  her  most  ?  It  is  not  probable 
that  she  consciously  dehberates;  but  she  is  most  excit«d  or 
attracted  by  the  most  beautiful,  or  melodious,  or  gallant  males. 
Nor  need  it  be  supposed  that  the  female  studies  each  stripe  or  spot 
of  colour ;  that  the  peahen,  for  instance,  admires  each  detail  in  the 
gorgeous  train  of  the  i)eacock — she  is  probably  stmcfc  only  by 
the  general  effect.  NoTcrtiieless,  aftei  bearing  how  carefolly  the 
male  Argus  pheasant  displays  his  elegant  primary  wing-feathers, 
and  erects  Ms  ocetlated  plumes  in  tJie  r%ht  position  for  their 
lull  effect ;  or  again,  how  the  male  goldfinch  alternately  displays 
his  gold-bespangled  wings,  we  ought  not  to  feel  too  sure  that  the 
famale  does  not  attend  to  each  detail  of  beauty.  We  can  jodge, 
as  already  remarked,  of  choice  being  escrted,  only  from  analogy ; 
and  the  mental  powers  of  birds  do  not  differ  fnndamenfally  from 
ours,    From  tllese  various  oonaideratious  we  may  conclude  that 
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the  pairing  of  birds  is  not  left  to  clianoe ;  but  that  those  mnkw, 
which  Eure  best  able  by  their  various  charms  to  please  or  tsoita 
the  female,  are  under  ordinary  circumstances  accepted.  If  this 
be  adruitted,  there  is  not  much  difflcnJty  in  understanding  how 
male  birds  have  gradimlly  acc[nired  their  ornamental  characters. 
Ail  animals  present  indiTidual  differences,  and  aa  man  can 
modify  Hs  domesticated  birds  by  selecting  the  individuals 
which  appear  to  him  the  most  beautiful,  so  the  habitual  or  eren 
oceasionai  preference  by  the  female  of  the  more  attractive  males 
would  almost  certainly  lead  to  their  modification;  and  such 
modifications  might  in  the  course  of  time  bo  augmented  to 
almost  any  extent,  compatible  with  the  existence  of  the  species. 
Variahiliiif  of  Birds,  and  especially  of  their  fiscondary  Sexual 
CAHroefcrs.— Variability  and  inheritance  are  the  foundations  for 
the  work  of  selection.  That  domesticated  birds  have  varied 
greatly,  their  variations  being  inherited,  is  certain.  That  birds 
in  a  state  of  nature  have  been  modified  into  distinct  races  is 
now  universally  admitted.™  Variations  may  be  divided  into 
two  classes ;  those  which  appear  to  our  ignorance  to  arise  spon- 
taneously, and  those  which  are  directly  related  to  the  surrounding 
conditions,  so  that  all  or  nearly  all  the  individuals  of  the  same 
Bpeciea  are  similarly  modified.  Cases  of  the  latter  kind  have 
recently  been  observed  with  care  by  Mr.  J.  A.  Allen,"  who  shews 
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that  in  the  United  States  inanj  species  of  birds  graduallj  become 
more  strongly  coloured  in  proceeding  sonthwaid,  and  more 
lightly  coloured  in  proceeding  westward  to  the  arid  plains  of  tha 
interior.  Both  sexes  seem  generally  to  be  affected  in  a  like 
manner,  but  Bometimea  one  eex  more  than  the  other.  This 
result  is  not  incompatible  with  the  belief  that  the  colours  of 
birds  are  mainly  due  to  the  accumulation  of  successive  Taria- 
tions  through  sesual  selection;  for  even  after  the  sesea  have 
Seen  greatly  differentiated,  climate  might  produce  an  equal 
effect  on  both  sexes,  or  a  greater  effect  on  one  ses  than  on  the 
other,  owing  to  some  constitutional  difference. 

Individual  differences  between  the  members  of  the  same 
species  are  admitted  by  every  one  to  occur  under  a  state  of 
nature.  Sudden  and  stror^ly  marked  -variations  are  rare ;  it  ia 
also  doubtful  whether  if  beneficial  they  would  often  be  preserved 
through  selection  and  transmitted  to  succeeding  generations." 
Nevertheless,  it  may  be  worth  while  to  give  the  few  cases  which 
I  have  been  able  to  collect,  relating  chiefly  to  colour, — simple 
albinism  and  melanism  beii^  escluded.  Mr.  Gould  is  well 
known  to  admit  the  existence  of  few  varieties,  for  he  esteems 
very  slight  differences  as  specific;  yet  he  states"  that  near 
Bogota  certain  humming-birds  belonging  to  the  genus  Cynaji±hu^ 
are  divided  into  two  or  three  races  or  varieties,  which  differ 
from  each  other  in  the  colouring  of  the  tail  — "  some  havii^  the 
"  whole  of  the  feathers  blue,  while  others  have  the  eight  central 
"  ones  tipped  with  beautiful  green."  It  does  not  appear  that 
intermediate  gradations  have  been  observed  in  this  or  the 
following  cases.  In  the  males  alone  of  one  of  the  Australian 
parrakeets  "the  thighs  in  scane  are  scarlet,  in  others  grass- 
"  green."  In  another  parrakeet  of  the  same  country  "some 
"  individnals  have  the  band  across  the  wing-coverts  bright- 
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"yellow,  while  in  otliors  the  same  part  is  tinged  with  red,"" 
lathe  UnitedStates  some  few  of  the  males  of  the  Scarlet  Tanagei 
(Ji'amgra  rubra)  have  "  a  beautiful  transTerse  band  of  glowing 
"  red  on  the  smaller  wiug-coverts;""  but  this  Tariation  seema 
to  be  somewhat  rare,  so  that  its  preservation  through  sexual 
selection  would  follow  only  under  unusually  faTouiable  circum- 
stancea.  In  Bengal  Oie  Honey  buzzard  \l'a-nU  cristata)  has 
either  a  small  rudimental  crest  on  its  head,  or  none  at  all :  bo 
slight  a  difference,  however,  would  not  have  been  worth  notice, 
had  not  this  same  species  possessed  in  Soutiem  India  '*  a  well- 
"  marked  occipital  crest  formed  of  several  graduated  feathers," '' 

The  followii^  case  is  in  some  respects  more  interesting.  A 
pied  -variety  of  the  raven,  with  the  head,  breast,  abdomen,  and 
parts  of  the  wings  and  tail-feathers  white,  is  confined  to  the 
Feroo  Islands.  It  is  not  very  rare  there,  for  Graba  saw  during 
his  visit  from  eight  to  ten  living  specimens.  Although  the 
characters  of  this  variety  are  not  quite  constant,  yet  it  has  been 
named  by  several  distinguished  omithologists  as  a  distinct 
species.  The  fact  of  the  pied  birds  being  pursued  and  persecuted 
with  much  clamour  by  the  other  raTens  of  lie  island  was  the 
chief  canse  which  led  Briinnich  to  conclude  that  they  were 
specifically  distinct;  but  this  is  now  known  to  be  an  error," 
This  case  seems  anal<^ous  to  that  lately  given  of  albino  birds 
not  pairing  from  being  rejected  by  their  comrades. 

In  various  parts  of  the  northern  seas  a  remarkable  Tariety  of 
the  conunon  Guillemot  (Uria  troile)  is  found;  and  in  Feroe,  one 
out  of  every  five  birds,  according  to  Qraba's  estimation,  presents 
this  variation.  It  is  characterised*  by  a  pure  white  rii^  round 
the  eye,  with  a  curved  narrow  white  line,  an  inch  and  a  half  in 
length,  extending  back  from  the  ring.  This  conspicuous  cha- 
racter has  caused  the  bird  to  be  ranked  by  several  ornithologists 
as  a  distinct  species  under  the  name  of  U.  lacry-mans,  but  it  is 
now  known  to  be  merely  a  variety.  It  often  pairs  with  the 
common  kind,  yet  intennediate  gradations  have  never  been  seen ; 
nor  ia  this  surprising,  for  variations  which  appeal  suddenly,  are 
often,  as  I  have  elsewhere  shewn,"  transmitted  either  unaltered 
or  not  at  all.  Wo  thus  see  that  two  distinct  forma  of  the  same 
species  may  co-esist  in  the  same  district,  and  we  cannot  doubt 
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that  if  the  one  had  possessed  anj  adyaiitage  CTer  the  other,  it 
would  soon  have  been  muHiplied  to  the  esclusion  of  the  latter. 
If,  for  instance,  the  male  pied  raTsns,  instead  of  being  persecnted 
by  their  comrades,  had  boen  highly  attractive  (like  the  above 
pied  peacock)  to  the  hlack  female  ravens,  their  numbers  would, 
have  rapidly  increased.  And  this  wonld  have  been  a  Oiase  ot 
sesual  Eelectioa. 

With  respect  to  the  slight  individnol  differences  which  are 
common,  in  a  greater  or  less  d^ree,  to  all  the  members  of  the 
same  species,  we  have  every  reason  to  believe  that  they  are  by 
far  the  most  important  for  the  work  of  seleotion.  Secondary 
eesual  chaiacters  are  eminently  liable  to  vary,  both  with  animals 
in  a  state  of  nature  and  under  domestication."  There  is  also 
reason  to  believe,  as  we  have  seen  in  our  eighth  chapter,  that 
variations  are  more  apt  to  occur  in  the  male  than  in  the  female 
SOS.  All  these  contingencies  aie  highly  favourable  for  sesual 
selection.  Whether  characters  thus  acquired  are  transmitled 
to  one  ses  or  to  both  sexes,  depends,  as  we  shall  see  in  the 
following  chapter,  on  the  form  of  inheritance  which  prevails. 

It  is  sometimes  difficult  io  form  an  opinion  whether  certain 
slight  differences  between  the  sexes  of  birds  are  simply  the 
result  of  variability  with  sesually-lirnited  inheritance,  without 
the  aid  of  sexQBl  selection,  or  whether  they  have  been  augmented 
throt^h  this  latter  process.  I  do  not  here  refer  to  the  many 
instances  where  the  male  displays  splendid  colours  or  other 
ornaments,  of  which  the  female  partakes  to  a  slight  degree ;  for 
these  are  almost  certainly  due  to  characters  primarily  acquired  by 
the  male  having  been  more  or  less  transferred  to  the  female.  But 
what  are  we  to  conclude  with  respect  to  certain  birds  in  which, 
for  instance,  the  eyes  differ  slightly  in  colour  in  the  two  sexes  T* 
In  some  oases  the  eyes  differ  conspicuously;  thus  with  the 
storks  of  the  genus  Xenorhynchvs,  those  of  the  male  are  blactish- 
hazel,  whilst  those  of  the  females  are  gamlxee-yellow;  with 
many  hornhiils  (Buoeros),  as  I  hear  &om  Mr.  BIyth,"  the  males 
have  intense  crimson  eyes,  and  those  of  the  females  are  white. 
In  the  Buceros  iicomis,  the  hind  margin  of  the  casque  and  a 
stripe  on  the  crest  of  the  beak  are  black  in  the  mole,  but  not  so 
in  the  female.  Are  we  to  suppose  that  these  hiaek  marks  and 
the  crimson  colom:  of  the  eyes  have  been  preserved  or  augmented 
through  sexual  selection  in  the  males  ?    This  is  very  doubtful ; 

**  Ob  thesepointseeBslso'Varia-  of  a  Podica  mid  Qallicrei  in 'Ihii,' 
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for  Mr.  Bartlett  shewed  me  in  the  Zoological  Gardens  that  tha 
inside  of  the  mouth  of  this  Buceros  is  black  .in  the  male  and 
fleBh-coioured  in  the  female;  and  their  esternal  appearance  or 
beauty  would  not  be  thns  affected.  I  observed  in  Chili"  that 
the  iris  in  the  condor,  when  about  a  year  old,  is  dark-brown,  but 
changes  at  maturity  into  yellowish-brown  in  the  male,  and  info 
bright  red  in  the  female.  The  male  has  also  &  smal],  longitu- 
dinal, leaden-coloured,  fleshy  crest  or  comb.  The  comb  of  many 
gallinaceous  birds  is  highly  ornamental,  and  assumes  Tivid 
colours  during  the  act  of  oourtsMp;  but  what  are  we  to  think 
of  tie  dull-coloured  comb  of  the  condor,  which  does  not  appear 
to  US  in  tlie  lesst  ornamental  ?  The  same  question  may  be  asked 
in  rf^ard  to  various  other  characters,  Huch  as  the  knob  on  the 
base  of  the  beak  of  the  Chinese  goose  (^Anser  cygnoidfn),  which  is 
much  larger  iD  the  male  than  in  the  female.  No  certain  answer 
can  be  given  to  these  questions ;  but  we  ought  to  be  cautious  in 
assuming  that  knobs  and  Tarious  fleshy  appendages  cannot  be 
attractive  to  the  female,  when  we  remember  that  with  savage 
races  of  man  various  hideous  deform:  lies— -deep  scars  on  the 
face  with  the  flesh  raised  into  protuberances,  the  septum  of 
the  nose  pierced  by  sticks  or  bones,  holes  in  tho  ears  and  lips 
stretched  widely  open — are  all  admired  as  oraamentaL 

Whether  or  not  unimportant  differences  between  the  sexes, 
such  as  those  just  specified,  have  been  preserved  through  sexual 
selection,  these  differences,  as  well  as  all  others,  must  ijrimarfly 
depend  on  the  laws  of  variation.  On  the  principle  of  correlated 
development,  the  plumage  often  varies  on  different  parts  of  the 
body,  or  over  the  whole  body,  in  the  same  manner.  We  see  this 
well  illustrated  in  certain  breeds  of  the  fowl.  In  all  the  breeds 
the  feathers  on  the  neck  and  loins  of  the  males  are  elongated, 
and  are  called  hackles ;  now  when  both  sexes  acquire  a  top-knot, 
which  is  a  new  character  in  the  genus,  the  feathers  on  the  head 
of  the  male  become  hackls-shaped,  evidently  on  the  principle  of 
correlation ;  whilst  those  on  the  head  of  the  female  are  of  the 
ordinary  shape.  The  colour  also  of  the  hackles  forming  the 
top-knot  of  the  male,  is  often  correlated  with  that  of  the  hackles 
on  the  neck  and  loins,  as  may  be  seen  by  comparing  these 
feathers  in  the  Golden  and  Silver-spangled  Polish,  the  Houdans, 
and  Creve-cCBur  braeds.  In  some  natural  species  we  may 
observe  exactly  the  same  correlation  in  the  colours  of  these  same 
feathers,  as  in  the  males  of  the  splendid  Gold  and  Amherst 


The  structure  of  each  individual  feather  generally  causes  any 
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change  in  its  colouring  to  be  Bjmmetrical ;  we  see  this  in  the 
vfti'ious  laced,  spangled,  and  pencilled  breeds  of  the  fowl ;  and 
on  the  principle  of  correlation  the  feathers  over  the  whole  bodj 
are  often  coloured  in  the  sajne  manner.  We  aie  Utus  enabled 
withont  mnch  trouble  to  rear  breeds  with  their  plumage  marked 
almost  as  symmetricall;  as  in  natural  Epecies.  In  laced  and 
spangled  fowls  the  coloured  mai^ns  of  the  feathers  are  abruptly 
ilefiaed;  but  in  a  mongrel  raised  by  mo  from  a  black  Spanish 
eock  glossed  with  green,  and  a  white  game-hen,  all  the  featherB 
were  greenish-black,  excepting  towards  their  estremitiea,  which 
were  yellowish-wMte ;  but  between  the  while  eitremitiea  and 
the  black  bases,  there  was  on  each  feather  a  symnietrical,  curved 
7«ne  of  dark-brown.  In  some  instances  the  shaft  of  the  feather 
determines  the  distribution  of  the  tints;  thus  with  the  body- 
feathers  of  a  mongrel  from  the  same  black  Spanish  cock  and  a 
silver-spangled  Polish  hen,  the  shaft,  together  with  a  narrow 
space  on  each  side,  was  greenish-black,  and  this  was  surrounded 
by  a  regular  zone  of  dark-brown,  edged  with  brownish-white. 
Ill  these  cases  we  have  feathers  symmetrically  shaded,  like  those 
which  give  so  much  elegance  to  the  plumage  of  many  natural 
species.  1  haTe  also  noticed  a  variety  of  the  conmion  pigeon 
with  the  wing-bars  symmetrically  zoned  with  three  bright 
shades,  instead  of  being  simply  black  on  a  slaty-blue  ground,  as 


In  many  groups  of  birds  the  plumage  is  differently  coloured 
in  the  seteral  species,  yet  certain  spots,  marks,  or  stripes  are 
retained  by  all.  Analogous  cases  occur  with  tho  breeds  of  tho 
pigeon,  which  usually  retain  the  two  wing-bars,  though  they 
may  be  coloured  red,  yellow,  white,  black,  or  blue,  the  rest  of  the 
plnmago  being  of  some  wholly  different  tint.  Here  is  a.  more 
curious  case,  iu  which  certain  marks  are  retained,  though 
coloured  in  a  manner  almost  exactly  the  opptwite  of  what  is 
natural ;  the  aboriginal  pigeon  has  a  blue  toil,  with  the  tenmnal 
halves  of  the  outer  webs  of  the  two  outer  tail  feathers  white ;  now 
there  is  a  sub-variety  having  »  white  instead  of  a  blue  tail,  with 
precisely  that  part  black  which  is  white  in  the  parent -species." 

Formation,  and  Variahiliiy  i^ihe  Ocelli  or  fye~like  Spots  on  the 
Flamage  of  Birds. — As  no  ornaments  are  more  beautiful  than  the 
ocelli  on  the  feathers  of  various  birds,  on  the  hairy  coats  of  some 
mammals,  on  the  scales  of  reptiles  and  fishes,  on  the  skin  of 
fcmphibians,  on  the  wings  of  manyLepidoptera  and  other  insects, 
they  deserve  to  be  especially  noticed.  An  ocellus  consists  of  a 
?pot  within  a  ring  of  another  colour,  like  the  pupil  within  the 

"  Leohsteln,  'Satur^eschicnte  DtutachLiuds,"  B.  iv.  3795,  s.  31,  on  a 
lUKtiriBij  of  tha  Moni  F'g<i"n- 
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iris,  but  the  centi'al  spot  is  often  Burraunded  by  additional  oon- 
centric  zones.  The  ocelli  on  the  tail-coverts  of  the  peacock  offer 
a  famiiiar  example,  aa  well  as  those  on  the  ■wings  of  the  peacock- 
butterfly  (Vanessa).  Mr.  Trimea  has  given  me  a  description  of 
a  S.  African  moth  {Gyananis  iaia),  allied  to  our  Emperor  moth, 
in  which  a  nmgnifieent  oceUns  occupies  nearly  the  whole  surface 
of  each  hinder  wii^;  it  consists  of  a  black  centre,  including  a 
semi-transparent  crescent-shaped  mark,  siuroundod  by  Bucoessive, 
oehre-yellow,  black,  ochre-yeUow,  pink,  white,  pink,  brown,  and 
whitish  zones.  Although  we  do  not  know  the  steps  by  which 
these  wonderfully  beautiful  and  complex  omamente  have  been 
developed,  the  process  has  probably  been  a  simple  one,  at  least 
with  insetie ;  for,  as  Mr.  Trimen  writes  to  me,  "  no  characters  of 
"  mere  marking  or  cdoratioa  are  so  unstable  in  the  Lepidoptera 
"  as  the  ooelli,  both  in  number  and  size."  Mr.  Wallace,  who 
first  called  my  attention  to  this  subject,  shewed  me  a  series  of 
specimens  of  our  common  meadow-brown  butterfly  (WyiporiAto 
janira)  exhibiting  numerous  gradations  from  a  simple  minute 
black  spot  to  an  elegantlj-shaded  ocellus.  In  a  S.  African 
butterfly  {Cyllo  kda,  Linn.),  belonging  to  the  same  family,  the 
ocelli  are  even  still  more  variable.  In  some  specunena  (A,  fig.  53) 
large  spaces  on  the  upper  surface  of  the  wings  are  colonied 
black,  and  include  irregular  white  marks;  and  from  this  state 
a  complete  gradation  can  be  traced  into  a  tolerably  perfect 
ocellus  (A'),  and  this  results  from  the  contraction  of  the  irregular 
blotches  of  colour.  In  another  series  of  specimens  a  gradation 
can  be  followed  from  excessively  minute  white  dots,  snirounded 
by  a  scarcely  visible  black  Uno  (B),  into  perfectly  symmetrical 
and  large  ocelli  (B')."  In  cases  like  these,  the  development 
of  a  perfect  ocellus  does  not  require  a  long  course  of  variation 
and  selection. 

With  birds  and  many  other  animals,  it  seems  to  follow  from 
the  comparison  of  allied  species  that  circular  spots  are  often 
generated  by  the  breaking  up  and  contraction  of  stripes.  In  the 
Tra^pan  pheasant  taint  white  lines  in  the  female  represent  the 
beautiful  white  spots  in  the  male ; "  and  something  of  the  same 
kind  may  be  observed  in  the  two  sexes  of  the  Argua  pheasant 
However  this  may  be,  appearances  stronglj  favour  the  belief  that 
on  the  one  hand,  a  dark  sxwt  is  often  formed  by  the  colouring 

"  This   woodcut    hss    been   en-  wings    of    this    bnttertly.    In    hii 

graved  Ciom  s    benDtJful  drnwiug,  '  Bhopalocer^  Afuuie  AasI^tl]i^,'  p. 

most  kiadlj  made  for  me  bj  Mr.  1S6 

Trimen;  see  nlso  bis  deacriiition  of  "  Jerdon,  'Birds  of  ladia,"  voi 

the  wonderful  amount  of  Tariation  in  p  517 
in  the  coloration  and  abape  of  tbe 
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matter  being  drawn  towards  a  central  point  from  a  surrounding 
zone,  which  latter  is  thus  rendered  lighter ;  and,  on  the  other 
hand,  that  a  white  spot  is  often  formed  by  the  colour  beicg  driven 
away  from  a  central  point,  so  tJiat  it  accumulates  in  a  surround- 
jnt!  darker  zone.  In  either  case  an  ocelhia  is  the  result.  The 
coikjuriDg  matter  seems  to  be  a  nearly  constant  quantity,  bat  is 
redistributed,  eitiier  centripetolly  or  centrifugaOy,    The  feathers 


CylLolrfa.Llnii., 

,nr«r™^i° 

igbjMr.  Trin,< 

m..L™(,,KUiac«ren>, 

■faca'of  fore-wii^. 

Hub.  oppoT 
iitto. 

ofiinlw 

fremMiBtitiuB.  ditto. 

of  the  common  guinea-fowl  offer  a  good  instance  of  white  spots 
surrounded  by  darker  zones ;  and  wherever  the  white  spots  are 
large  and  stand  near  each  other,  the  surrounding  dark  zones 
become  confluent.  In  the  same  wing-feather  of  the  Argus 
pheasant  dark  spots  may  be  seen  surrounded  by  a  pale  zone, 
and  white  spots  by  a  dark  zone.  Thus  the  formation  of  an 
ocellus  in  its  most  elementary  state  appears  to  be  a  simple  affair. 
By  what  further  steps  the  more  complex  ocelli,  which  are  sur-i 
rounded  by  many  successive  zones  of  colour,  have  been  generated, 
I  will  not  pi-etend  to  say.  But  the  zoned  feathers  of  tbe  mongrels 
from  differently  coloured  fowls,  and  the  extraordinary  variability 
of  the  ocelli  on  many  Lepidopteia,  lead  us  to  conclude  that  their 
formation  is  not  a  complex  process,  but  depends  on  some  alight 
and  graduated  change  in  the  nature  of  the  adjoining  tissues. 
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Gradation  of  Secondary  -Scauai  Chitraf.terB.^Cti£cs  of  gradation 
are  important,  as  Bhewing  us  that  highly  complex  oroiuneats 
may  be  acquired  by  sma!!  Bucetssive  steps.  la  order  to  discofei 
ttio  actual  steps  by  which  thb  male  of  any  existing  bird  has 
acqnired  his  magnificent  eoloiirs  or  other  ornaments,  we  ought 
to  behold  the  long  line  of  hie  extinct  pri^nitors;  but  ttiis  is 
ob^ionsly  impossible.  We  may,  however,  generally  gain  a  clue 
by  comparing  all  the  species  of  the  same  group,  if  it  be  a  laige 
one ;  for  some  of  them  will  probably  retain,  at  least  partially, 
traces  of  their  former  characters.  Instead  of  entering  on 
tedious  details  refipecting  Tarious  groups,  in  which  striking 
instances  of  gradation  could  be  given,  it  aeeras  the  best  plan  fo 
take  one  or  two  strongly  marked  cases,  for  instance  that  of  the 
peacock,  in  order  to  see  if  hght  can  be  thrown  on  the  steps  by 
which  this  bird  has  become  so  splendidly  decorated.  The 
peacock  is  chiefly  remarkable  fi'om  the  extraordinary  length  of  his 
tail-coverts ;  the  tail  itself  not  being  mach  elongated.  The  barbs 
along  nearly  the  whole  lengtb  of  these  feathers  stand  eeparaie  or 
are  decomposed ;  but  thia  is  the  case  with  the  feathers  of  many 
spooies,  and  with  some  varieties  of  the  domestic  fowl  and  pigeon. 
The  barbs  coalesce  towards  the  extremity  of  the  shaft  forming 
the  oval  disc  or  oceUus,  which  is  certainly  one  of  the  most 
beautiful  objects  in  the  world.  It  conBists  of  an  iridescent,  in- 
tensely b!ae,  indented  centre,  surroonded  by  a  rich  green  zone, 
this  by  a  broad  coppery-brown  zone,  and  this  by  five  other  narrow 
Koues  of  slightly  different  iridescent  shades.  A  trifling  character 
in  the  disc  deserves  notice ;  the  barbs,  for  a  space  along  one  of 
the  concentric  zones  are  more  or  less  destitute  of  their  barbules, 
KO  that  a  part  of  the  disc  is  eurroanded  by  an  almost  transparent 
Kone,  which  gives  it  a  highly  finished  aspect.  But  I  have  else- 
luhere  duseribed  ™  an  exaetly  analogous  variation  in  the  hackles 
of  a  sub-variety  of  the  game-cock,  in  which  the  tips,  having  a 
metallic  lustre,  "are  separated  from  the  lower  part  of  the 
"  feather  by  a  syrDmetrically  shaped  transparent  zone,  composed 
"  of  the  naked  portions  of  the  barbs."  The  lower  margin  or 
base  of  the  dark-blue  centra  of  the  ocellus  is  deeply  indented 
on  the  line  of  the  shaft.  The  surroundii^  zones  likewise  shew 
traces,  as  may  be  seen  in  the  drawing  (fig.  54),  of  indentations, 
or  rather  breaks.  These  mdentations  f»e  common  to  the  Indian 
and  Javan  peacocks  (Pam  cristatus  and  />.  muticiis);  and  they 
Boenied  to  deserve  particular  attention,  as  probably  connected 
with  the  development  of  the  ocellus ;  but  for  a  long  time  I  could 
not  conjecture  their  meaning. 
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If  we  admit  the  principle  of  gradual  evolatioo,  there  must 
formerly  have  existed  many  species  which  preeented  everj  snc- 
cessive  step  between  the  wonderfully  elongated  tail-coverts  of 
the  peacock  and  the  short  tail-coverts  of  all  ordinary  birds ;  and 
again  between  the  munificent  ocelli  of  the  former,  and  the 
simpler  ocelli  or  mere  coloured  spots  on  other  birds ;  and  so  with 
aU  the  other  characters  of  the  peacock.  Let  us  look  to  the  allied 
Gallinaeeie  for  any  still-existing  gradations.    The  species  ansl 


sub-species  of  Polyplectron  inhabit  countries  adjacent  to  the 
native  land  of  the  peacock ;  and  they  so  far  resemble  this  bird 
*iiat  they  are  sometiines  called  peacock-pheasants.  1  am  also  in- 
formed by  Mr.  Bartlett  that  they  resemble  the  peacock  in  their 
voioe  and  in  some  of  their  habits.  During  the  spring  the  males, 
as  previously  described,  strut  about  before  the  comparatively 
plain-coloured  females,  expanding  and  erectii^  their  tail  and 
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wing-fcatherB,  wliieh  are  ornamented  witli  numerous  ooelli.  1 
request  the  reader  to  turn  back  to  the  drawing  (fig.  t>\,  p.  397) 
of  a  Polyplectron.  In  F.  napolfonia  the  ocelli  are  confined  to 
the  tail  and  the  back  is  of  a  rich  metallie  blue;  in  which  re- 
Bpect8  this  species  approaches  the  Tava  peacock.  P,  haTilwckii 
possesses  a  peculiar  top-knot,  which  is  aJso  somewhat  like 
that  of  the  Java  peacock.  In  all  the  species  the  ocelli  on  the 
wings  and  tail  are  eitiei  circular  or  oval,  and  consist  of  a 
beautitul,  iridescent,  greenish-blue  or  greenish-purple  disc,  with 
a  black  border.  This  border  in  P.  chinqfiis  shades  into  broivc, 
edged  with  cream-colour,  so  that  the  ocellus  is  here  surrounded 
with  variouslj  ehaded,  though  not  bright,  concentric  zones.  The 
unusual  lengUi  of  the  tail-coverts  is  another  remarkable  character 
in  Poljpleetron;  for  in  some  of  the  species  they  are  half,  and  in 
others  two-thirds  as  long  as  the  true  tail-feathers.  The  tail- 
coverts  are  ocellated  as  in  the  peacock.  Thus  the  several  species 
of  Polyplectron  manifestly  make  a  graduated  approach  to  the 
peacock  in  the  length  of  their  tail-coverts,  in  the  zoning  of  the 
ocelli,  and  in  some  other  characters. 

Notwithstanding  this  approach,  the  first  species  of  Polyplectron 
which  I  examined  allnost  made  me  give  up  the  search;  for  I 
found  not  only  that  the  true  tail-feathers,  which  in  the  peacock 
are  quite  plain,  were  ornamented  with  oceUi,  but  that  the  oceHi 
on  all  the  feathers  differed  fundamentally  from  those  of  Uie 
peacock,  in  there  being  two  on  the  same  feather  (fig.  55).  one  on 
each  side  of  the  shaft.  Hence  I  concluded  that  the  early  pro- 
genitors of  the  peacock  could  not  have  resembled  a  Polyplectron. 
But  on  continuing  my  search,  I  observed  that  in  some  of  the 
species  the  two  ocelli  stood  very  near  each  other ;  that  in  the 
tail-feathers  of  P.  hardiuiclcii  they  touched  each  other;  and, 
finally,  that  on  the  tail-coverts  of  this  same  species  as  well  as  of 
P.  vmlaaxiufe  (fig.  56)  they  were  actually  confluent.  As  the 
central  part  alone  is  confluent,  an  indentation  is  left  at  both  the 
Tipper  and  lower  ends;  and  the  surrounding  coloured  zones  are 
likewise  indented.  A  single  ocellus  is  thus  formed  on  each  tatl- 
covert,  though  still  plainly  betraying  its  double  origin.  These 
confluent  ocelli  differ  from  the  single  ocelli  of  the  peacock  in 
having  an  indentation  at  both  ends,  instead  of  only  at  the  lowe'r 
or  basal  end.  The  explanation,  however,  of  this  difference  is 
not  diflicalt ;  in  some  species  of  Polyplectron  the  two  oval 
ocelli  on  the  same  feather  stand  parallel  to  each  other ;  in  other 
species  (as  in  P.  chiiiquu)  they  converge  towards  one  end ;  now 
the  partial  confluence  of  two  convergent  ocelli  would  manifestly 
leave  a  much  deeper  indentation  at  the  divergent  than  at  the 
DOnvergent  end.    It  is  also  manifest  that  if  the  convergence  were 
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Btrongly  pronounced  and  till  confluence  complete,  tlie  indentation 
at  the  tODTergent  end  would  tend  to  disappear 

The  tail  feith.erembfth'ipeeies 
of  peacock  aie  entirely  destitute 
of  ocelli,  and  tbs  apparently  is 
related  to  their  bein^  c^yered  up 
and  (oni-ealed  by  the  long  tiil- 
covertj.  In  this  re^-pect  they 
differ  remarkably  from  the  tail- 
feathers  of  Polypleotron,  which 
in  mobt  of  the  cpeues  are  or- 
namented with  lai^r  ooelh  than 
tho^e  on  the  tail-coverts  Hence 
I  was  led  carefullj  to  ezamine  the 
tail-feathers  of  the  several  species, 
in  order  to  discover  whether  their 
ocelli  shewed  any  tendency  to  dis- 
appear; and  to  my  great  satis- 
fection,  this  appeared  to  be  so 
The  central  tail-feathers  of  l' 
fM-pdeonis  have  the  two  ocelli  on 
each  side  of  the  shaft  perfectly 
developed  but  tht  mner  ocellus 
becomes  less  and  less  conspicuous 
on  the  more  exterior  tail  feathers 
trntil  a  mere  shadow  or  rudunent 
la  left  on  the  inner  side  of  the 
optermost  feather  Again  in  P 
malaccsnsi  the  ocelh  on  the  tail 
coverts  are  as  we  ha\e  seen 
confluent  and  these  feathers  are 
of  unusual  length  hemg  two- 
thirds  of  the  lei^h  of  the  till 
feathers  so  that  in  both  these 
respects  they  approach  the  t-wl 
soverts  of  the  peacock  Now  m 
P  mala  cense  the  two  central  tail 
feathers  alone  are  ornamented 
each  with  two  brightly-coloured 
ocelli  the  mner  ocellus  havini? 
completely  disappeared  from  ill  oMm^itu*ii^™!au  nt  ofna  s^ 
the   other  tail  feathers      Con^e 

quently  the  tail  coverts  and  tail  fnathers  of  this  species  of  Polv 
plectron  make  a  near  approach  in  structure  and  ornamentation 
to  the  corresponding  feathers  of  the  peacock. 
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As  far,  then,  as  gradation,  throws  light  on  the  steps  by  whicli 
the  magniliceiit  train  of  the  peacock  has  been  fuiquirod,  hardlj 
anything  more  is  needed.  If  we  picture  to  ourselves  a  progeni- 
tor of  the  peacock  in  an  almost  exactly  intermediate  condition 
between  tho  eiJsting  peacock,  with  his  enormously  elongated 
tail-coverts,  omamenteo  with  single  ocelli,  and  aji  ordinary 
gallinaceous  bird  with  short  taiJ-coTcrtB,  merely  spotted  with 
some  colour,  we  shall  see  a  bird  allied  to  Poljplectron^ — that  is, 
with  tail-ooverts,  capable  of  erection  and  espansion,  ornamented 
with  two  partially  confluent  ocelh,  and  long  enough  almost  to 
conceal  the  tail-feathers,  tho  latter  having  already  partially  lost 
their  ocelli  The  indentation  of  the  central  disc  and  of  the 
surrounding  zones  of  the  ocellns,  in  both  species  of  peacock, 
speaks  plainly  in  favour  of  this  view,  and  is  otherwise  in- 
esplieable.  The  males  of  Polyplectron  are  no  doubt  beautiful 
birds,  but  their  beauty,  when  viewed  from  a  little  distance, 
cannot  be  compared  with  that  of  the  peacock.  Many  female 
progenitors  of  tiie  peacock  must,  during  a  long  line  of  descent, 
have  appreciated  this  superiority ;  for  they  have  unconsciously, 
bj  the  continued  preference  of  the  most  beautiful  males,  rendered 
the  peacock  the  most  splendid  of  living  birds. 

Argus  pJiea'sant. — Another  excellent  case  for  investigation  is 
offered  by  the  ocelli  on  the  wing-feathers  of  the  Argus  pheasant, 
which'  are  shaded  in  so  wonderful  a  manner  as  to  resemble  hal]  s 
lying  loose  within  sockets,  and  consequently  differ  from  ordinary 
ocelli.  No  one,  I  presume,  will  attribute  the  shading,  which  has 
excited  the  admiration  of  many  experienced  artists,  to  chance 
—to  the  fortuitous  concourse  of  atoms  of  coloming  matter. 
That  these  ornaments  should  have  been  formed  through  the 
selection  of  many  successive  variations,  nob  one  of  which  was 
originally  intended  to  produce  the  ball-and-socket  effect,  seems 
as  incredible,  as  that  one  of  Bapbael's  Madonnas  should  have 
been  formed  by  the  selection  of  chance  daubs  of  paint  mode  by  a 
long  succession  of  young  artists,  not  one  of  whom  intended  at 
first  to  draw  tlie  human  figure.  In  order  to  discover  how  tlio 
ocelh  have  been  developed,  we  cannot  look  to  a  long  line  of 
progenitors,  nor  to  many  closely-allied  forms,  f6r  such  do  not 
now  exist  But  fortunately  the  several  feathers  on  the  wing 
BufBce  to  give  us  a  cine  to  the  problem,  and  they  prove  to  de- 
monstratiaa  that  a  gradation  is  at  least  possible  from  a  mere 
spot  to  a  finished  ball-and-socket  ocelhis. 

The  wing- feathers,  bearing  the  ocelh,  are  covered  with  dark 
stripes  (fig.  57)  or  with  rows  of  dark  spots  (fig.  59),  each  stripe 
or  row  of  spots  running  obliquely  down  the  outer  side  of  the 
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sbaft  to  one  of  the  ocelli.     The  spots  are  generally  elongated  in  a 

line  tranayerae  to  tlie  row  in  whicli  they  stand.    Tbey  often 

become  confluent,  eitter  in  the  line  of  the  row— and  then  they 

form  a  longitudinal  stripe— or  transyersely,  that  is,  with  tte 

spots  in  the  adjoining 

rows,  and    then    thev 

form  transverse  stripe 

A      spot       sonietimc! 

breaks  up  into  smaller 

spots,  which  still  stan  I 

in  their  proper  place*) 

It  will  be  conyenient 
first  to  describe  a  pe 
feet  ball  -  and  -  socket 
ocellas.  This  consi'^ts 
of  an  intensely  bla  k 
circular  ring,  surround 
ing  a  space  shaded  to 
as  exactly  to  resemlle 
a  ball.  The  figure  here 
given  has  been  ad 
mirably  drawn  by  Mr 
Ford  and  well  engrave  1 
but  a  woodcut  eanno 
eshihit  the  exquisite 
shading  of  the  original 
The  ring  is  almost 
always  sh'ghtly  broken 
or  interrupted  (see  fig 
57)  at  a  point  in  the 
upper  half,  a  little  to 
the  right  of,  and  above 
the  white  shade  on  the 
enclosed  bail ;  it  is  also 
sometimes  broton  to 
wards  the  base  on  the 
right     hand.       These 

little  hreaks  have  an  important  meaning.  The  ring  is  al^iays 
mnch  thickened,  with  the  edges  ill-dofined  towards  the  left- 
hand  upper  corner,  the  feather  being  held  erect,  in  the  posi- 
tion in  which  it  is  here  drawn.  Beneath  this  thickened  part 
there  is  on  the  surface  of  the  tiail  an  oblique  almost  pure-white 
mark,  which  shades  off  downwards  into  a  pale-leaden  hue,  and 
Hiis  into  yellowish  and  brown  tints,  which  insensibly  become 
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darker  and  darker  towards  the  lower  part  of  the  bnlL  It  is  tMs 
shading  which  gives  so  admirably  the  effect  of  light  shining  on 
a  convex  surface.  If  one  of  the  balls  be  examined,  it  will  be  seen 
that  the  lower  part  is  of  a  brown  tint  and  is  indistinctly  sepa- 
rated by  a  ouived  oblique  line  from  the  upper  part,  which  is 
yellower  amd  more  leaden ;  this  carved  oblique  line  runs  at  right 
angles  to  the  longer  axis  of  the  white  patch  of  light,  and  indeed 
of  all  the  shading;  but  this  difference  in  colour,  which  cannot 
of  course  be  shewn  in  the  woodcut,  docs  not  in  the  least  interfere 
with  the  perfect  shading  of  the  balL  It  should  be  particularly 
observed  that  each  ocellus  stands  ia  obvious  connection  either 
■with  a  dark  stripe,  or  with  a  longitudinal  row  of  dark  spots,  for 
both  occur  indifferently  on  the  same  feather.  Thus  in  fig.  57  stripe 
A  runs  to  ocellos  oj  B  runs  to  ocellna  h ;  stripe  C  is  broken  in 
the  upper  part,  and  luns  down  to  the  next  succeeding  ocellus, 
cot  represented  in  the  wood- 


plumage  of  many  V 


eat;  i>  to  the  nest  lower  oi 
and  ro  with  the  stripes  E 
and  F.  Lastly,  the  several 
ocelli  are  separated  from  each 
othtr  by  a  pale  surface  bear- 
mc;   tiis:ulai  Ihck  marks 

I  will  next  dccnbe  the 
other  extreme  of  the  scncs 
namely    tbe  first   trace    of 
au   ocellus     The    short  se 
condiry   wing   feflther  (fig' 
^S)     nearest    to   the  body 
IS    marked  like   the   other 
feathers    with  oblique    Ion 
gitudinal    ratlitr   irregnlar 
rolls   of  very    dark    fpots 
The  basal  spot,  or  that  near- 
est the  shaft,  in  the  five  lower 
rows  (excluding  the  lowest 
one)  is  a  little  lar^r  than 
the  other  spols  of  tl  e  sa    e 
E      row  a  d  a  I  ttle  more  elon 
at  d       a  trim  verse  direc 
otl  e      pots  1  y  be  ng  border  d 
dull  ful  ouB  sha  1  ng     But  f  h  s 
remarkable  than  tl  nse  on  tl  e 
ght  ei.  Iv  be  o      look  d     The 


next  h^her  spot  does  not  differ  at  all  f  om  tl 


ir 


ones  in 
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the  same  row.  The  larger  basal  spots  occupy  exactly  the  same 
relative  position  oe  these  feathers,  as  do  the  perfect  ocelli  on 
the  longer  wing-feathers. 

By  looking  to  tJio  nest  two  or  three  snoceeding  wii^-feathers, 
an  absolutely  insensible  gradation  can  be  traced  from  one  of  the 
last-described  basal  spots,  together  witli  the  next  higher  one  in 
the  same  row,  to  a  curious  ornament,  which  cannot  bb  called  an 
<  le,  from  the  want  of  a  better  term, 

1  sse  are  shown  in  the  accompanying 

1  e  several  oblique  rows.  A,  B,  C,  D, 


&o.  (see  the  lettered  diagram  on  the  right  hand),  of  dark  spots 
of  the  usual  character.  Each  row  of  spots  runs  down  to  and  is 
connected  with  one  of  the  elliptic  ornaments,  in  esactly  the 
same  mariner  as  each  stripe  in  fig.  67  runs  down  to,  and  is 
connected  with,  one  of  flie  batl-and-socket  ocelli.  Looking  to 
any  one  row,  for  instance,  B,  in  fig.  59,  the  lowest  mark  (5)  ia 
thicker  and  considerably  longer  than  the  upper  spots,  and  has 
its  left  extremity  pointed  and  curved  upwards,  Thisblaofe  mark 
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is  abruptly  bordered  on  lis  upper  side  by  b.  rather  broad  space  ol 
richly  shaded,  tints,  beginning  with  a  narrow  brown  zone,  which 
passes  into  orange,  and  this  into  a  pale  leaden  tint,  ■with  the  end 
towards  the  shaft  much  paler.  These  siiadod  tints  together  fill  up 
the  whole  inner  space  of  tho  elliptic  ornanient.  The  mark  ('0 
corresponds  in  every  respect  with  the  basal  shaded  spot  of  the 
eimple  feather  described  in  the  last  paragraph  (iig,  58),  but  is 
more  highly  developed  and  more  brightly  coloured.  Above  and  to 
the  right  of  this  spot  (i  flg.  59),  with  its  bright  shading,  there  is 
a  long  narrow,  black  mark  (c),  belonging  to  the  same  row,  and 
which  is  arched  a  little  downwards  so  as  to  face  (!>).  This  maik 
is  sometimes  broken  info  two  portions.  It  is  also  narrowly  edged 
on  the  lower  side  with  a  fulvous  tint.  To  the  left  of  and  above 
c,  in  the  same  oblique  direction,  bnt  always  more  or  less  distinct 
from  it,  there  is  another  black  mark  (ti).  This  mark  is  generally 
sub-triacguhtr  and  irrogulai  in  shape,  but  in  the  one  lettered  in 
the  dit^am  it  is  unusually  narrow,  elongated,  and  regular.  It 
apparently  consists  of  a  lateral  and  broken  proloi^ation  of  the 
mark  (c),  together  with  its  confluence  with  a  broken  and  prolonged 
part  of  the  next  spot  above ;  but  I  do  not  feel  sure  of  this.  These 
three  marks,  h,  c,  and  d,  with  the  intervening  bright  shades,  form 
together  the  so-called  elliptic  ornament.  These  ornaments  placed 
parallel  to  the  shaft,  manifestly  correspond  in  position  with  the 
ball-and-socket  ocelli.  Their  extremely  elegant  appearance  can- 
not be  appreciated  in  the  drawing,  as  the  orange  and  leaden  tints, 
contrasting  so  well  with  the  black  marks,  cannot  be  shewn. 

Between  one  of  tho  elliptic  ornaments  and  a  perfect  ball-and- 
socket  ocellus,  the  gradation  is  so  perfect  that  it  is  scarcely 
possible  to  decide  when  the  latter  term  ought  to  be  used.  The 
passage  from  the  one  into  the  other  is  effected  by  the  elongation 
and  greater  corvature  in  opposite  directions  of  the  lower  black 
mark  <J>  fig.  59),  and  more  especially  of  the  upper  one  (c), 
together  with  the  contraction  of  the  elongated  sub-triangnlar  or 
narrow  mark  (d),  so  that  at  la«t  these  three  marks  become  con- 
fluent, forming  an  irregular  elliptic  ring.  This  ring  is  gradually 
rendered  more  and  more  circular  and  regular,  increasing  at  the 
same  time  in  diameter.  I  have  here  given  a  drawing  (6g.  60) 
of  the  natural  siae  of  an  oceUus  not  as  yet  quite  perfect.  The  lower 
part  of  the  black  ring  is  much  more  curved  than  is  the  lower 
mark  in  the  elliptic  ornanient  (h  fig.  59).  The  upper  part  of 
the  ring  consiata  of  two  or  three  separate  portions ;  and  there  is 
only  a  trace  of  the  thickening  oS  the  portion  which  forma  the 
black  mark  above  the  white  shade.  This  whit«  shade  itself  is 
not  as  yet  much  concentrated ;  and  beneath  it  tho  surface  is 
brightei  coloured  than  inaperfect  ball-and-socket ocellne.    Even 
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iu  the  m(st  perfect  ocelli,  traces  of  the  junction  of  three  or  four 

elongated  black  marks,  bj  which  the  nng  hjs  been  formed,  may 

often  be  detected.    The  irr^ular  sub-tnangnlar  or  nariow  mirli 

(d  fig.  69),  manifestly  forms,  by  its 

contraction  and   equalisation,  the 

thickened  portion  of  the  ring  above 

the  white  shade  on  a  perfect  ball- 

and-soeket  oceilus.    The  lower  part 

of  the  ling  is  invariably  a  httie 

thicker  than  the  other  parts  (see 

fig.  57),  and  this  follows  from  the 

lower  black  mark  of  the  elliptic 

omaraent  (i>  lig.  59)  havmg  or^- 

nally  been  thicker  than  the  upper 

mark  (c).  Every  step  can  be  fol- 
lowed in  the  process  of  confluence 

and  moditication. ;   and  the  black 

ring  which  surrounds  the  ball  of 

the  ocellTiB  is  unquestionably  formed 
by  the  union  and  modification  of 
the  three  block  marks,  t,  c,  d,  of 
the  elliptic  ornament.  The  irre- 
gular zigzag  black  marks  between    ^IjJl 

the  successive  ocelli  (see  again  fig.       euipi 

57)  are  plainly  due  to  the  breaking       ^^■""^^'^•^^ 

up  of  the  somewhat  more  r^ular  but  similar  marks  between 

the  elliptic  ornaments. 

The  successive  steps  in  the  shading  of  the  ball-and-socket 
ocelli  can  be  followed  out  with  equal  clearness.  The  brown, 
orange,  and  pale  leaden  narrow  zones,  which  border  the  lower 
black  mark  of  the  elliptic  ornament,  can  be  seen  gradually  to 
become  more  and  more  softened  and  shaded  into  each  other, 
with  the  upper  hghter  part  towards  the  left-band  comer  ren- 
dered still  hghter,  so  as  to  become  almost  white,  and  at  the  same 
time  more  contracted.  Ent  even  in  the  most  perfect  hall-and- 
Eocket  ocelli  a  slight  difference  in  the  tints,  though  not  in  the 
shading,  between  the  upper  and  lower  parts  of  the  ball  can  be 
pereeiv^,  as  before  noticed ;  and  the  line  of  sejMiration  is  oblique, 
in  the  same  direction  as  the  hr^ht-coloured  shades  of  the 
elliptic  ornaments.  Thus  almost  every  minute  detail  in  the 
shape  and  colouring  of  the  hall-and-socket  ocelh  can  be  shewn  to 
follow  from  gradual  changes  in  the  elhptio  ornaments ;  and  the 
development  of  the  latter  can  be  traced  by  equally  small  steps 
from  the  union  of  two  aJmost  simple  spots,  Wie  lower  one  (fig.  58) 
b&ving  some  dull  fulvous  shading  on  its  upper  side. 


yGooc^le 


H40 


The  Descent  of  Man. 


The  extremities  of  the  Jonger  secondary  feathers  which  beai 
the  perfect  ball-and-socket  ocfllli,  are  peculiarly  ornamented 
(fig.  61).  The  oblique  longitudiaal  stripes  suddenly  cease 
upwards  and  >)i;cnn;c  confused ;  and  aiiove  tliis  limit  the  whole 
upper  end  of  the  feather  (i)  ia 
covered  with  white  dots,  su]> 
rounded  by  little  black  rings, 
standing  on  a  dark  ground. 
The  obiique  stripe  belonging  to 
the  uppermost  ocellus  (ft)  is 
barely  represented  by  a  very 
short  irregular  black  mark  with  ■ 
tlie  usual,  curved,  tranverse  base. 
As  this  stripe  is  thus  abruptly 
eat  off,  we  can  perhaps  under- 
f-tand  from  what.has  gone  before, 
how  it  ia  that  the  upper  thickened 
part  of  the  ring  is  here  abseui ;  for, 
as  before  stated,  this  thickened 
part  apparently  stands  in  some 
relation  with  a  broken  proIoDga- 
tion  from  the  next  higher  spot. 
From  the  absence  of  the  upper 
iind  thickened  part  of  the  ring, 
the  uppermost  ocellus,  though 
perfect  in  all  other  respects, 
appears  as  if  its  top  had  been 
obliquely  sliced  off.  It  would, 
I  think,  perplex  any  one,  who 
lielieves  that  the  plumage  of 
the  Argus-pheasant  was  created 
as  we  now  see  it,  to  account  for 
the  imperfect  condition  of  the 
uppermost  ocellus.  I  should  add 
that  on  the  secondary  wing- 
feather  ferthest  from  the  body, 
all  the  ocelH  are  smaller  and 
less  perfect  than  on  the  other 
feathers,  and  have  the  upper 
e  just  mentioned.  The 
3  to  be  connected  with  the  feet  that  tha 
spots  on  this  feather  shew  leas  tendency  than  usual  to  become 
confluent  into  stripes;  they  aft  on  the  contrary,  often  broken  np 
into  smaller  spots,  so  that  two  or  three  rows  run  down  to  the 
same  ocellus. 


k.  Upwmi 


imperfect  batl  and  Book^ 


part  of  the  ring  deSeient,  as  ii 
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There  still  remains  another  Tery  curious  point,  first  observed 
by  Mr.  T.  W.  Wood,"  which  deserves  attention.  In  a  photograph, 
given  me  by  Mr.  Ward,  of  a  specimen  mounted  as  in  the  aet  ol 
display,  jt  may  be  seen  that  on  the  feathers  which  are  held 
pecpendicularlj,  the  white  marks  on  the  ocelli,  representing 
l^ht  reflected  from  a  convex  surface,  are  at  the  upper  or 
further  end,  that  is,  are  directed  upwards ;  «jd  the"  bird  wMlst 
displaying  himself  on  the  ground  would  naturally  be  illuminated 
from  above.  But  here  comes  the  curious  point,  the  outer' 
feathers  are  held  almost  horizontally,  and  their  ocelli  ought  like- 
wise to  apxteai  as  if  illuminated  from  above,  and  consequently 
the  white  marks  ought  to  be  placed  on  the  upper  sides  of  the 
ocelli ;  and  wonderful  as  is  the  fiict  they  are  thus  placed !  Hence 
the  ocelli  on  the  several  feathers,  though  occupying  very  different 
positions  with  respect  to  the  Ught,  all  appear  as  if  illuminated 
from  above,  just  as  an  artist  would  have  shaded  them.  Never- 
theless they  are  not  illuminated  from  strictly  the  same  point 
OS  they  ought  to  be ;  for  the  white  marks  on  the  ocelli  of  the 
feathers  which  are  held  almost  horizontally,  are  placed  rather 
too  much  towards  the  further  end;  that  is  they  are  not  suffi- 
ciently lateral.  We  have,  however,  no  right  to  expect  absolute 
peifoctiou  in  a  part  rendered  ornamental  through  sexual  selec- 
tion, any  more  than  we  have  in  a  part  modified  through  natural 
selection  for  real  use ;  for  instance  in  that  wondrous  organ  the 
human  eye.  And  we  know  what  Helmholtz,  the  highest  authority 
in  Europe  on  the  subject,  has  said  about  the  human  eye;  that 
if  an  optician  had  sold  him  an  instrument  so  carelessly  made,  he 
would  have  thought  himself  fully  justified  in  returning  it."^ 

We  ha,ve  now  seen  that  a  perfect  series  can  be  followed,  from 
simple  spots  to  the  wonderful  baU-and-socket  ornaments.  Mr. 
Gould,  who  kindly  gave  me  some  of  these  feathers,  fully  agrees 
with  mo  in  the  completeness  of  the  gradation.  It  is  obvious 
that  the  siagea  iu  development  exhibited  by  the  feathers  on  the 
^me  bird,  do  not  at  all  necessarily  shew  us  the  steps  passed 
through  by  the  extinct  progenitors  of  the  species;  but  they 
probably  give  us  the  clue  to  the  actual  steps,  and  they  at  least 
prove  to  demonstration  that  a  gradation  is  i»ssible.  Bearing  in 
mind  how  carefully  the  male  Argus  pheasant  displays  his  plumes 
before  the  female,  as  well  as  the  many  facts  rendering  it  probable 
that  female  birds  prefer  the  more  attractive  males,  no  one  who 
admits  the  agency  of  sexual  selection  in  any  case,  will  deny  that 
a  simple  dark  spot  with  some  fulvous  shading  might  be  converted, 
through  the  approximation  and  modification  of  two  adjoining 
a,  1673,  pp.  219, 
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Bpots,  together  with  Eome  Blight  innrease  of  colour,  into  one  of  the 
so-called  elliptic  ornaments.  TJiese  latter  omameats  have  been 
ehewn  to  many  persons,  and  all  have  admitted  ttiat  thej  are 
beautiful,  some  thinking  them  evon  more  so  than  the  ball-acd- 
eocket  ocelli.  As  the  secondary  plumes  became  lengthened 
through  sexual  selection,  and  as  the  elliptic  ornaments  increased 
in  diameter,  their  colours  apparently  became  less  bright;  and 
then  the  ornamentation  of  the  plumes  had  to  bo  gained  by  an 
improvement  in  the  pattern  and  shading ;  and  this  proeesB  was 
carried  on  until  the  wonderful  ball-and-sooket  ocelli  were  finally 
developed.  Thus  wo  can  understand— and  in  no  other  way  as 
>t  Booms  to  me— the  present  condition  and  origin  of  the  orna- 
ments on  the  wing-feathers  of  the  Argus  pheasant. 

From  the  liglit  afforded  by  the  principle  of  gradation — from 
what  we  know  of  the  laws  of  variation — from  tlie  changes  which 
have  taken  place  in  many  of  our  domesticated  birds— and,  lastly, 
from  the  character  (as  we  shall  hereafter  see  more  cleaily)  of  the 
immature  plumage  of  young  birds— we  can  sometimes  indicate 
with  a  certain  amount  of  conSdence,  the  probable  eteps  by  which 
the  males  have  acquired  their  brilliant  plumage  and  various 
ornaments;  yet  in  many  cases  we  are  involved  in  complete 
darkness.  Mr.  Gould  several  years  ago  pointed  out  to  me  a 
jjumming-bird,  the  Uroaticte  benjamini,  remarkable  for  the  curious 
differences  between  the  seses.  The  male,  besides  a  splendid 
gorget,  has  greenish-black  tail-feathers,  with  the  four  cetdral 
ones  tipped  with  white ;  in  the  female,  as  with  most  of  the  allied 
species,  the  throe  outtr  tail-feathers  on  each  side  are  tipped  with 
white,  BO  that  the  male  has  the  four  central,  whilst  the  female 
has  the  six  exterior  feathers  ornamented  \rith  white  tips.  What 
makes  the  ease  more  curious  is  that,  although  the  colouring  of 
the  tail  differs  remarkably  in  both  sexes  of  many  kinds  of 
humming-birds,  Jlr.  Gonld  does  not  know  a  single  species,  be- 
sides the  Uroaticte,  in  which  the  male  has  the  four  central 
feathers  tipped  with  white. 

The  Duke  of  Argyll,  in  commenting  on  this  case,™  passes  over 
sexual  selection,  and  asks,  "  What  explanation  does  the  law  of 
"  natural  selection  give  of  such  specific  Tarieties  as  these  T  He 
unswers  "  none  whatever ;"  and  I  quit«  agree  with  him.  But 
zxa  this  be  so  confidently  said  of  sexual  selection?  Seeing  in 
how  many  ways  the  tail-feathers  of  humming-birds  differ,  why 
should  not  the  four  central  feathers  have  varied  in  this  one 
species  alone,  so  as  to  have  acquired  white  tips?  Theyariitions 
may  have  liocn  gradual,  or  somewhat  abrupt  as  in  the  caae 
*■  '  The  HeiEO  of  law,'  1867,  p.  247. 
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recently  given  of  the  humming-birdH  near  Bogota,  in  whicL 
certain  individuals  alone  have  the  "  central  tail-feathere  tipped 
"  with  beautiful  green."  In  the  female  of  the  Urosticto  I 
noticed  extremely  minute  or  rudimental  white  tips  to  the  two 
onter  of  the  four  central  black  tail-feathers;  so  that  here  we 
have  an  indication  of  change  of  Gome  kind  in  the  plumage  of 
this  species.  If  we  grant  the  po^ibility  of  the  central  tail- 
feathers  of  the  male  varying  in  whiteneBS,  there  is  nothing  strange 
in  such  variatious  having  been  sexually  selected.  The  white 
tips,  tether  with  the  small  white  ear-tufts,  certainly  add,  as 
the  Duke  of  Argyll  admits,  to  the  beauty  of  the  male ;  and 
whiteness  is  apparently  appreciated  by  other  birds,  as  may  be 
inferred  from  such  cases  as  the  snow-white  male  of  the  Bell-bud. 
The  statement  made  by  Sir  E.  Heron  should  not  be  forgottefl, 
namely,  that  his  peahens,  when  debarred  from  access  to  the  pied 
peaeoct,  would  not  unite  with  any  other  ma!a,  aad  during  that 
season  produced  no  offspring.  Nor  is  it  strange  that  variations 
in  the  tail-feathers  of  theUrostiete  should  have  been  specially 
selected  for  the  sake  of  ornament,  for  the  next  succeeding  genua 
in  the  family  takes  its  name  of  Motaliura  from  the  splendour  of 
these  featheM.  We  have,  mureovcr,  good  evidence  that  humming- 
birds take  especial  pains  in  displaying  their  tail-feathers;  Mr. 
Brft,"  after  describing  the  beauty  of  the  Florisuf/a  mdlivura,  sajs, 
"  I  have  seen  the  female  sitting  on  a  branch,  and  two  males 
■'  displaying  their  charms  in  front  of  her.  One  would  shoot  up 
"  like  a  rocket,  then  suddenly  expanding  the  snow-white  tail,  like 
"  an  inverted  parachnle,  slowly  descend  in  front  of  her,  turning 

"  round  gradually  to  rfiew  off  back  and  front The 

"  expanded  white  tail  covered  more  space  than  aU  the  rest  of  the 
"  bird,  and  was  evidently  the  grand  feature  in  the  performance. 
"  Whilst  one  male  was  descending,  the  other  would  shoot  up 
"  and  come  slowly  down  expanded.  The  entertainment  would 
"  end  in  a  fight  between  the  two  performers ;  but  whether  tbe 
"  most  beautiful  or  the  most  pugnacious  was  the  accepted 
"  suitor,  I  know  not."  Mr.  Gould,  after  describing  the  peculiar 
plumage  of  the  Urostiete,  adds,  "that  ornament  and  variety  to 
"  the  sole  object,  I  have  myself  but  little  doubt.""  If  this  bo 
admitted,  we  can  perceive  that  the  males  which  during  former 
times  were  docked  in  the  most  elegant  and  novel  manner  would 
have  gained  an  advantage,  not  in  the  ordinary  stru^ie  for  life, 
but  in  rivalry  with  other  males,  and  would  have  left  a  larger 
number  of  offepring  to  inherit  their  newly-acquired  beauty. 

"  'The  Naturalist  in  Nicaragna,  "  'Introduction   to   the   Trocbi. 

IBJV,  p.  112  lid*;'  1861,  p.  110. 
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CHAPTER  XT. 

BIRDS — rnnf  iti  ued. 

DiiKiis^iciB  as  to  whr  tke  males  nlone  cf  some  spcies,  nnd  both  Mit9  ol 
others,  are  hrightlycoloured— Onseiuolly-liDiited  inheritance,  as  applied 
to  various  stmctures  aod  to  brightly-coloured  plumnge — NiiiilicatioQ  ID 
relation  to  colour — Lois  of  nuptial  plumage  during  the  irintcr. 

V^X  have  in  this  chapter  to  consider,  why  the  females  of  many 
birds  havo  not  acquired  the  same  ornaments  as  tte  male;  and 
why,  on  the  other  hand,  both  sezea  of  many  other  birds  are 
wjually,  or  almost  equally,  ornamented?  In  the  following 
chapter  we  shall  consider  the  few  cases  in  which  the  female  is 
more  conspicuously  coloured  than  the  male. 

In  my  '  Origin  of  Species  "  I  briefly  suggested  that  the  long 
tail  of  ite  peacock  wouJd  be  inconvenient,  and  the  conspicuous 
black  colour  of  the  male  capercailzie  dangerous,  1o  the  female 
during  the  period  of  incubation;  and  oonsec[«ently  that  the 
transmission  of  these  cinaracters  from  the  male  to  the  female 
offspring  bad  been  checked  through  natural  selection.  I  still 
think  that  this  may  have  occurred  in  some  few  instances:  but 
after  mature  reflection  on  all  the  facts  which  I  have  been  able  to 
collect,  I  am  now  inclined  to  believe  that  when  the  seses  differ, 
the  Buccessivo  variations  have  generally  been  from  the  first 
limited  in  their  transmission  to  the  same  ses  in  which  they  first 
arose.  Since  my  remarks  appeared,  the  subject  of  sexual 
coloration  has  been  discussed  in  some  very  interesting  papers 
by  Mr.  "Wallace,"  who  believes  that  in  almost  all  cases  the 
snccossive  variations  tended  at  first  to  be  transmitted  equally 
to  both  sexes;  but  that  the  female  was  saved,  throngh  natural 
selection,  from  acquiring  the  conspicuous  colours  of  the  male, 
owing  to  the  danger  which  she  would  thus  have  incurred  during 
incul»ation. 

This  view  necessitates  a  tedious  discussion  on  a  difficult 
point,  namely,  whether  the  transmission  of  a  character,  which  ie 
at  fiiBt  inherited  by  both  seses,  can  be  subsequently  limited  in 
its  transmission  to  one  sex  alone  by  means  of  natural  selection. 
We  must  boar  in  mind,  as  shewn  in  the  preliminary  chapter  ou 
sexual  selection,  that  characters  which  are  limited  in  thoir 
(levolopmont  to  one  sex  are  always  latent  in  the  otLcr.     An 

'   foncth  editioa,  1866,  p.  2-tl.  1867.     '  Journal  of  TrsVfl;,'  vi)i.  i. 

'  'WeetniilUlBr    Keview,'    Julj,      1968,  p.  73. 
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imaginary  illnstratioc  will  best  aid  us  in  seeing  the  diffi^ty  a\ 
the  case ;  we  may  suppose  that  a  fancier  wished  to  make  a 
breed  of  pigeona,  in  which  the  males  alone  should  bo  eoJourod 
of  a  palo  blue,  whilst  the  females  retained  their  former  slaty 
tint.  As  with  pigeons  characters  of  all  kinds  are  nsually  trans- 
mitted to  both  sexes  equally,  the  fancier  would  have  to  try  to 
convert  this  latter  form  of  inheritance  into  sexually-limitfld 
transmission.  All  ttiat  he  could  do  would  be  to  persevere  in 
selecting  every  male  pigeon  which  was  in  the  least  degree  of  a 
paler  blue;  and  the  natural  result  of  this  process,  if  steadily 
carried  on  for  a  long  time,  and  if  the  pale  variations  wore 
strongly  inherited  or  often  recurred,  would  be  to  malio  his 
whole  stock  of  a  lighter  blue.  But  our  fan(^ie^  would  be  com- 
pelled to  match,  generation  after  generation,  his  pale  blue  males 
with  slaty  females,  for  he  wishes  to  keep  tbe  latter  of  this 
colonr.  The  result  would  generally  be  tiie  production  either  of 
a  mongrel  piebald  lot,  or  more  probably  the  sfwedy  and 
complete  loss  ot  the  pale-blue  tint;  for  the  primordial  slaty 
colour  would  be  tjanemitted  with  prepotent  force.  Supposing, 
however,  that  some  pale-blue  males  and  slaty  females  were 
produced  during  each  suocessiTe  generation,  and  were  always 
crossed  tc^ther ;  then  the  slaty  females  would  have,  if  I  may 
use  the  expression,  mnch  blno  blood  in  their  veins,  for  their 
fathers,  grandfathers,  &c,  will  all  have  been  blue  birds.  Under 
these  circumstances  it  is  conceivable  (though  I  know  of  no 
distinct  facts  rendering  it  probable)  that  the  slaty  females  might 
auiuire  so  strong  a  latent  tendency  to  pale-blueness,  that  thpy 
would  not  .destroy  this  colour  in  their  male  offepring,  their 
female  offepring  still  inheriting  the  slaty  tint.  If  so  the  desired 
end  of  making  a  breed  with  the  two  seies  permanently  different 
in  colonr  miglit  be  gained. 

The  eitieme  importance,  or  rather  necessity  in  the  above  case 
of  tbe  desired  character,  namely,  palo-bluenoss,  being  present 
though  iu  a  latent  state  in  the  female,  so  that  the  male  offspring 
should  not  be  deteriorated,  will  be  b«it  appreciated  as  follows: 
the  male  of  Soemmerring's  pheasant  has  a  tail  tliirty-seven 
inches  in  length,  whilst  that  of  the  female  is  only  eight  inches; 
the  tail  of  the  male  common  pheasant  is  about  twenty  inches, 
and  that  of  the  female  twelve  inches  long.  Now  if  the  female 
Smmmerring  pheasant  with  her  »hoH  tail  were  crossed  with  the 
male  common  pheasant,  there  can  be  no  doubt  that  the.  male 
hybrid  offspring  would  have  a  much  longer  tail  than  that  of  the 
pure  oftspring  ot  the  common  pheasant.  On  the  other  hand,  i' 
the  female  common  pheasant,  with  a  tail  much  longer  than  that 
fA  the  female  Scemmerring  pheasant,  were  croi«ed  wilb  the  male 
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of  tlie  latter,  tho  male  hybrid  oSspring  would  have  a  much 
r  tail  than  that  of  the  pure  ofispring  of  Scemmen  lag's 


Our  fancier,  in  order  to  make  his  new  hreed  with  the  malea 
of  a  pale-blue  tint,  and  the  females  unchanged,  would  have  to 
continue  selecting  the  males  during  many  generations;  and 
each  stage  of  paleness  would  have  to  he  fixed  in  the  males, 
and  rendered  latent  in  the  females.  The  task  would  ho  an 
extremely  difScult  one,  aad  has  never  been  tried,  but  might 
possibly  bo  soccessCully  carried  out  The  chief  obstacle  would 
be  the  early  and  complete  loss  of  the  pale-blue  tint,  from  tha 
necessity  of  reiterated  crosses  with  the  slaty  female,  the  latter 
not  having  at  first  any  latent  tendency  to  produce  pale-blue 
offspring. 

On  the  other  hand,  if  one  or  two  males  were  to  vary  ever  so 
slightly  in  paleness,  and  the  variations  were  from  the  fii^st 
limited  in  their  transmission  to  the  male  sex,  the  task  of  making 
a  new  breed  of  the  desired  kind  would  be  easy,  for  such  males 
would  simply  have  to  be  selected  and  matched  with  ordinary 
females.  An  analogous  case  has  actually  occurred,  for  there  are 
breeds  of  the  pigeon  in  Belgium'  in  which  the  males  alone  are 
marked  with  black  striie.  So  again  Mr.  Tegetmeier  has  recently 
sliewn*  that  dragons  not  rarely  produce  silver-coloured  bir^, 
which  are  almost  always  hens;  and  he  himself  has  bred  ten 
Mieh  females.  It  is  on  the  other  hand  a  very  unusual  event 
when  a  silver  male  is  produced;  so  that  nothing  would  lie 
easier,  if  desired,  than  to  make  a  breed  of  dragons  with  blue 
males  and  silver  females.  This  tendency  is  indeed  so  strong 
that  when  Mr.  Tegetmeier  at  last  got  a  silver  male  and  makhed 
him  with  one  of  the  silver  females,  he  eipocted  to  get  a  breed 
with  both  seies  thus  coloured ;  he  was  however  disappointed, 
lor  the  young  male  reverted  to  the  blue  colour  of  his  grand- 
fether,  the  young  female  alone  being  silver.  No  doubt  wilh 
patience  this  tendency  to  reversion  in  the  ma'.es,  reared  from  an 
occasional  silver  male  matched  with  a  silver  heu,  might  lio 
eliminated,  and  then  both  sexes  would  be  coloured  alike ;  and 
this  very  process  has  been  followed  with  Kuccess  by  Mr. 
Esquilant  in  the  case  of  silver  turbits. 

With  fowls,  ■rariations  of  colour,  hmited  in  their  transmis- 
sion to   the  male  sex,  liabitnaJly  occur.      When  this  form  of 

'  TemmiDck  says  that  the  tail  of     For    tLs     commoQ     pheasant,    se- 
tlie  female  PAasiamis  8anmem«gii     MacgiUivraj,    '  Hist.   Brit.    Birds,' 
IS  only   sii   inches  long,  'Punches      toI.  i,  pp.  118-121. 
eoloriies,"  vol.  y.  1838,  pp.  487  Rnd  *  Dr.  Chapuis,  'Le  Pigeon  Voy^ 

*98 :  the  measHretnents  ahove  giien      ge'ir  Beige,'  1885,  p.  87. 
•ere  made  6r  me  by  Mr.  Selater.  '  The  ■  Field,'  Sept.  1873. 
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inheritance  prevails,  it  might  well  happen  that  Home  of  the 
BucoeBsivo  Tariations  would  bo  transferred  to  the  female,  who 
would  then  slightly  resemble  the  male,  as  actnallj  occurs  in 
some  hreeda.  Or  again,  the  greater  number,  hut  not  alJ,  of  the 
HUccessiye  steps  might  be  transferred  to  both  sexee,  and  the 
female  would  then  closely  resemble  the  male.  There  can  hardly 
be  a  doubt  that  thia  is  the  cause  of  the  male  pouter  pigeon 
having  a  somewhat  larger  crop,  and  of  the  mala  carrier  pigeon 
haying  somewhat  larger  wattles,  than  their  respective  females ; 
ibr  fimciera  have  not  selected  one  ses  more  than  the  other,  and 
have  had  no  wish  that  these  characters  should  be  more  strongly 
displayed  in  tbe  male  tlian  in  the  female,  yet  this  is  the  case 
with  both  breeds. 

The  same  process  would  have  to  be  followed,  and  the  same 
difficulties  encountered,  if  it  were  desired  to  make  a  breed  with 
tlis  females  alone  of  some  new  eoiitur. 

Lastly,  our  fancier  might  wish  to  make  a  breed  with  the  two 
sexes  difierii^  from  each  other,  and  both  from  the  parent- 
epecies.  Here  the  difficulty  would  be  extreme,  unless  the  suc- 
cessive variations  were  from  the  first  sexually  limited  on  both 
sides,  and  then  there  would  be  no  diffl-culty.  We  see  this  with 
the  fowl ;  thna  tlie  two  sexes  of  the  pencilled  Hambnrghs  differ 
greatly  from  each  other,  and  from  the  two  sexes  of  the  abori- 
ginal OaUus  hankivii ;  and  both  are  now  kept  constant  to  (heir 
standard  of  excellence  by  continued  selection,  which  would  be 
impossible  unless  the  distinctive  characters  of  both  were  limited 
in  their  transmission.  The  Spanish  fowl  offers  a  more  curious 
case ;  the  male  has  an  immense  comb,  but  some  of  the  successive 
variations,  by  the  accumulation  of  which  it  was  acquired,  appear 
to  have  been  transferred  to  the  female ;  for  she  has  a  comb  many 
times  laiger  than  that  of  the  females  of  the  parent-species.  But 
the  comb  of  the  female  differs  in  one  respect  from  that  of  the 
male,  for  it  is  apt  to  lop  over ;  and  within  a  recent  period  it  has 
seen  ordered  by  the  fancy  that  this  should  always  be  the  case, 
and  success  has  quickly  followed  the  order.  Now  the  lopping  ot 
the  comb  must  be  sexually  limited  in  its  transmission,  otherwise 
it  would  prevent  the  eomb  of  the  male  from  being  perfectly 
upright,  which  wonJd  be  abhorrent  to  every  fancier.  On  the 
other  hand,  the  uprightness  of  the  comb  in  ■  the  male  must 
likewise  be  a  Eesnally-limited  character,  otherwise  it  would 
prevent  the  comb  of  the  female  from  lopping  over. 

From  the  foregoing  illustrations,  we  see  that  even  with  almost 
unlimited  time  at  command,  it  wcnJd  be  an  extremely  difBcuIt 
and  complex,  perhaps  an  impossible  process,  to  change  one  foiin 
of  transmission  into  the  other  through  selection.    Tlierelbre, 
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wittout  distinct  evidence  in  each  case,  I  om  unwilling  to  admit 
that  this  haB  been  effected  in  natural  species.  On  the  other 
haud,  by  means  of  succesdve  Tariations,  which  wero  froia  the 
first  BoKTially  limited  in  their  transmission,  there  would  not  be 
the  least  ditliculty  in  rendering  a  male  bird  widol;  difTorent  in 
colour  or  tn  an;  othei'  character  from  the  female ;  the  lattet 
being  loft  unaltered,  or  shghtly  altered,  or  specially  modified  for 
the  uake  of  protection. 

As  bright  colours  are  of  service  to  the  males  io  their  rivalry 
with  other  malts,  such  colours  would  be  selected,  whether  or 
not  they  were  transmitted  esclusiveiy  to  tbe  same  sex.  Conse- 
quently the  females  might  be  expected  often  to  partake  of  the 
brightness  of  the  males  to  a  greater  or  less  d^ree;  and  this 
occurs  with  a  host  of  species.  If  all  the  successive  variations 
were  transmitted  equally  to  both  sexes,  the  females  would  be 
ittdistingnishable  from  the  males ;  and  this  liketrise  occurs  with 
many  birds.  If,  however,  dull  colours  were  of  high  jmportanca 
for  the  safety  of  the  female  during  incubation,  as  with  many 
ground  birds,  the  females  which  varied  in  brightness,  or  which 
I'eccived  through  inheritance  from  the  males  any  marked  ac- 
cession of  bi'ightnesa,  would  sooner  or  later  be  destroyed.  But 
the  tendency  in  the  males  to  continue  for  an  indefinite  period 
transmitting  to  their  female  o&pring  their  own  briglitnoss, 
would  have  to  be  eliminated  by  a  change  in  the  form  of  in- 
heritance ;  and  this,  as  shewn  by  our  previous  illustration, 
would  be  extremely  difficult.  The  more  probable  result  of  th? 
luuE-continued  destruction  of  the  more  brightlj  -coloured  females, 
supposing  the  equal  form  of  transmission  to  prevail,  would  bo 
the  lessening  or  aunihilation  of  the  bright  colours  of  the  males, 
owing  to  their  continual  crossmg  with  the  duller  females.  It 
would  be  tedious  to  follow  out  all  the  other  possible  results; 
but  I  may  remind  the  reader  that  if  f,EsuaUj  limited  varialionB 
in  brightness  occurred  ia  the  females,  even  it  they  were  not  in 
the  least  injurious  to  them  and  consequently  were  not  elimi- 
nated, yet  they  would  not  be  fevourod  or  selected,  for  the  niaio 
usually  accepts  any  female,  and  does  not  select  the  more  at- 
tractive individuals ;  consequently  these  variations  would  be 
/iable  to  be  lost,  and  would  have  littlo  influence  on  the  character 
of  the  raco;  and  this  will  aid  in  accounting  for  the  females  being 
commocly  dullei'-coV)ured  than  the  males. 

In  the  eighth  chapter  instauces  were  given,  to  which  many 
might  here  be  added,  of  variations  occurring  at  various  ages,  anii 
inherited  at  the  corresponding  ago.  It  was  also  shewn  that  va- 
riations which  occur  late  in  life  are  commonly  transmitted  to  the 
same  box  in  which  they  first  appear ;  whilst  variations  occurrio^ 
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early  in  life  are  apt  to  be  ti'ansmitted  to  both  sexes;  not  that  all 
the  cafes  of  sezuaiiy-liiuited  tiausmissioii  can  thus  be  accounted 
for.  It  was  further  shewn  that  if  a  male  bird  varied  by  be- 
coming brighter  whDst  young,  such  Tariations  would  bo  of  no 
service  until  the  age  for  reproduction  had  arrived,  and  there 
was  competition  between  rival  males.  But  in  the  case  of  birds 
living  on  the  ground  and  commonly  in  need  of  the  protection  of 
doll  colours,  bright  tints  would  be  far  more  dai^erons  to  the 
youDg  and  inexperienced,  than  to  the  adult  males.  Conse- 
quently the  males  which  varied  in  brightness  whilst  young 
would  suffer  much  destmotion  and  be  eliminated  through 
natural  selection;  on  the  other  hand,  the  males  which  varied  in 
this  manner  when  nearly  mature,  notwithstanding  that  they 
were  exposed  to  some  additional  danger,  might  survive,  and 
fcom  being  favoured  through  sesual  selection,  would  procreate 
their  kind.  As  a  relation  oft^i  exists  between  the  period  of 
variation  and  the  form  of  transmission,  if  the  bright-coloured 
young  males  were  destroyed  and  the  mature  ones  were  suc- 
cessful in  their  courtship,  the  males  alone  would  acquire  bril- 
liant colours  and  would  transmit  them  exclusively  to  their 
male  ofEspring.  But  I  by  no  moans  wish  io  maintain  that  the 
infiuence  of  age  on  (he  form  of  transmission,  is  the  sole  cause  of 
the  great  difference  in  brilliancy  between  the  sexes  of  many 
birds. 

When  the  sexes  of  birds  differ  in  colour,  it  is  interesting  to 
determine  whether  the  males  alone  have  been  modified  by  sexual 
selection,  the  females  having  been  left  unchanged,  or  only  partially 
and  indirectly  thus  changed;  or  whether  the  females  have  been 
specially  modified  through  natural  selection  for  the  sake  of  pro- 
tection. I  will  therefore  discuss  this  question  at  some  length, 
even  more  fully  than  its  intrinsic  importance  deserves ;  for  various 
curious  collateral  points  may  thus  be  conveniently  considered. 

Before  we  enter  on  the  subject  of  colour,  more  especially  in 
reference  to  Mr.  Wallace's  conclusions,  it  may  be  useftil  to 
discuss  some  other  sexoal  differences  under  a  similar  point  of 
Tiew.  A  breed  of  fowls  formerly  existed  in  Germany'  in  which 
the  hens  were  furnished,  with  spurs;  they  were  good  layers,  but 
they  BO  greatly  disturbed  their  nests  with  their  spurs  that  they 
conld  not  be  ailowed  to  sit  on  their  own  %gs.  Hence  at  one  time 
it  appeared  to  me  probable  that  with  the  females  of  the  wild 
Oallinacece  the  development  of  spurs  had  beei-  checked  through 
natiual  selection,  from  the  injury  thus  caused  to  their  nests. 
Xhis  seemed  all  the  more  probable,  as  wing-epnrs,  which  would 
cot  be  injurious  during  incubation,  are  often  a&  well-developed 

*  BechsfeiD,  '  HaturjMch.  DenMohlandi,'  1783,  B.  iiL  i.  .'J39. 
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m  the  female  as  in  the  male ;  though  in  not  a  few  cases  they  are 
rattec  larger  in  tke  male.  When  the  male  is  fumished  with 
Icg-BpuTB  the  female  almost  always  exliibits  rudinientB  of  them, 
— the  rudiment  Bometimes  conisisting  of  a  mere  scale,  as  in 
GalluB.  Heneo  it  m^t  be  argued  that  the  females  had  abori- 
Kinidly  been  furnished  with  well-devoloiffid  spurs,  but  that  these 
had  subsequently  been  lost  through  discse  or  Datural  selection. 
But  if  tWs  view  be  admitted,  it  would  have  to  be  extended  to 
innumerable  otlier  cases;  and  it  implies  that  the  female  pro- 
genitors of  the  existing  spur-bearing  species  were  once  encum- 
bered with  an  injurious  appendage. 

In  some  few  genera  and  species,  as  in  Gallopcrdis,  AcomuE, 
and  the  Javan  peacock  {Favo  muticus),  the  females,  as  well  as 
the  males,  possess  well-developed  leg-spura.  Are  we  to  infer  from 
this  feet,  that  they  construct  a  different  sort  of  nest  from  that 
made  by  tbeir  nearest  allies,  and  not  liable  to  be  injured  by  their 
sptirs ;  so  that  the  spurs  have  not  been  remoTcd.  Or  are  we  to 
suppose  that  the  females  of  these  several  species  especially  recinire 
spurs  for  their  defence  ?  It  is  a  more  probable  conclusion  tliat 
both  the  presence  and  absence  of  spnis  in  the  females  result 
from  different  laws  of  inheritanco  havii^  prevailed,  indepen- 
dently of  natural  selection.  With  the  many  females  in  which 
spurs  appear  as  rudimeats,  wo  may  conclude  that  some  few  of 
the  successive  variations,  through  which  they  were  developed  in 
the  males,  occurred  very  early  in  life,  and  were  consequently 
transferred  to  the  females.  In  the  other  and  much  rarer  cases, 
in  which  the  females  possess  folly  developed  spurs,  we  may 
conclude  that  all  the  successive  variations  were  transferred  to 
them ;  and  that  they  gradually  acquired  and  inherited  the  habit 
of  not  disturbii^  their  nests. 

The  vocal  organs  and  the  feathers  variously-modified  for  pro- 
ducing sound,  as  well  as  the  proper  instincts  for  using  them, 
often  differ  in  the  two  sexes,  but  are  Bometimes  the  same  in  both. 
Can  such  differences  be  accounted  for  by  the  males  having 
acquired  these  organs  and  instincts,  whilst  the  females  have 
been  saved  from  inheriting  them,  on  account  of  the  danger  to 
which  they  would  have  been  exposed  by  attracting  the  attention 
of  birds  or  beasts  of  prey  ?  This  does  not  Beem  to  me  probable, 
when  we  think  of  the  multitude  of  birds  which  with  impumtj 
gladden  the  country  with  their  voices  during  the  spring'    It  it 

'  Dailies     Bartingt™,     howerer,  i-nbation      He  add-,  that  o  sim'Hr 

thought  it  proiable  (' Phil.  Transatt '  view  may  possibly  account  for  thf 

1778,  p.  1S4)  that  few  female  birds  inferloritj   of    the   female  to    the 

■In^  McaoEc  the  taleat  would  have  male  la  plumige 
hem  duriag  in- 
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(i  safer  conclusioii  that,  as  vocal  and  mstnunental  ot^ans  are  of 
ppedal  service  only  to  the  males  duiiug  their  courtship,  these 
o^ans  were  dereloped  through  seiual  selection  and  their  con- 
stant use  in  that  sex  alone— the  snccessJTe  variations  and  the 
effects  of  use  haTing  been  from  the  first  more  or  less  limited  in 
transmission  to  the  male  offspring. 

Many  anali^ous  cases  could  be  adduced ;  those  for  instance  of 
the  plumes  on  the  head  l>eii!g  generally  longer  in  the  male  than 
in  the  female,  sometimes  of  equal  length  in  both  sexes,  and 
occasionally  ahsent  in  the  female, — these  several  cases  oecuring 
in  the  same  group  of  birds.  It  would  be  difficult  to  account  for 
such  a  difference  between  the  sexes  by  the  female  having  been 
benefited  by  possessing  a  slightly  shorter  crest  than  the  male, 
and  its  consequent  diminntion  or  complete  suppression  through 
natural  selection.  But  I  will  take  a  more  fevourablo  case, 
namely  the  length  of  the  tail.  The  long  train  of  the  i)eacoct 
would  have  been  not  only  inconvenient  but  dangerous  fo  the 
peahen  during  the  period  of  incubation  and  whilst  accompany- 
ing her  young.  Hence  there  is  not  the  least  a  priori  improba- 
bility in  the  development  of  her  tai!  having  heen  checked 
through  natural  selection.  But  the  females  of  various  phea^ 
Rants,  which  apparently  are  exposed  on  their  open  nests  to  as 
mnch  danger  aa  the  peahen,  have  tails  of  considerable  length. 
The  females  as  well  as  the  males  of  the  Menura  svperba  have 
loi^  tails,  and  they  build  a  domed  nest,  which  is  a  great 
anomaly  in  so  lai^  a  bird.  Natnrahsts  have  wondered  how  the 
female  Menura  could  manage  her  tail  during  incubation  ;  but  it 
is  now  known '  that  she  "  enters  the  nest  head  first,  and  then 
"  turns  round  with  her  tail  sometimes  over  her  hack,  hut  mora 
"  often  bent  roimd  by  her  side.  Thus  in  time  the  tail  becomes 
"  quite  askew,  and  is  a  tolerable  guide  to  the  length  of  time  th« 
"  bird  has  been  sitting."  Both  seses  of  an  AustraJian  kingfisher 
(T/tnysiptera  nylvin)  have  the  middle  tail-feathers  greatly  length- 
ened, and  the  female  makes  her  nest  in  a  hole ;  and  as  I  am 
informed  by  Mr.  E.  B.  Sharpe  these  feathers  become  much 
crumpled  during  incubation. 

In  these  two  latter  cases  the  great  length  of  the  tail-feathers 
must  be  in  some  degree  inconvenient  to  the  female ;  and  as  in  both 
Bpecies  the  tail-feathers  of  the  female  are  somewhat  shorter  than 
those  of  the  male,  it  might  be  argued  that  their  full  development 
had  been  prevented  through  natural  selection.  But  if  the 
developrnent  of  the  tail  of  the  peahen  had  been  checked  only 
when  it  became  inconveniently  or  dangeronslj  great,  she  would 
have  retained  a  much  longer  tail  than  she  actually  possesses ; 

•  Mr-  Ramray,  in  'PrwJ.  Zoolog.  SoC  1868,  p.  50. 
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for  Iier  tail  is  not  nearly  bo  long,  reJatiTely  to  tte  size  of  her 
body,  as  that  of  many  female  pheasants,  nor  longer  tlmn  that 
of  the  female  turkey.  It  vxaat  also  be  borco  ia  mind,  that  in 
a  rda  co  with  this  TJew  as  soon  as  the  tail  of  the  peahen 
becam  dangerously  long,  and  its  development  was  consequently 
h  k  1  he  would  have  continually  reacted  on  her  male  pio- 
g  ny  d  thus  have  prevented  the  peacock  from  acquiring  his 
p  ee  t  magnificent  train.  "We  may  therefore  infer  that  the 
I  gth  f  the  tail  in  the  peacock  and  its  shortness  in  the  pea- 
I  n  the  result  of  the  requisite  Tariations  in  the  male  having 
been  from  the  first  transmitted  to  the  male  offspring  alone. 

We  M:e  led  to  a  nearly  similar  conclusion  with  respect  to  the 
length  of  the  tail  in  the  various  species  of  pheasants.  In  the  Eared 
pheasant  {C'rossopiilon  auritum)  the  tail  is  of  equal  length  in  both 
seies,  namely,  sixteen  or  seventeen  inches ;  in  the  common  phea- 
sant it  is  about  twenty  inches  long  in  the  male  and  twelve  in  the 
female ;  in  Scemmerring'a  pheasant,  thirty-seven  inches  in  the 
male  and  only  eight  in  the  female ;  and  lastly  in  lleeve's  phea- 
sant it  is  sometimes  actually  seventy-two  inches  long  in  the  mala 
and  sixteen  in  the  female.  Thus  ia  the  several  species,  the  tail  ol 
the  female  differs  much  in  length,  irrespectively  of  that  of  the 
male ;  and  this  can  be  accounted  for,  as  it  seems  to  me,  with 
mnch  more  probabihty,  by  the  lams  of  inheritance, — that  is  by 
the  successive  variations  having  been  fram  the  first  more  or  less 
closelj  limited  in  their  transmiasion  to  the  male  sex,  than  by  the 
agency  of  natural  selection,  resulting  from  the  length  of  tail  being 
more  or  less  injurious  to  the  females  of  these  several  allied  species. 

We  may  now  consider  Mr.  Wallace's  arguments  in  regard  to 
the  sexual  coloration  of  birds.  He  believes  that  the  bright  tints 
originally  acquired  throngh  sexual  selection  by  the  males,  would 
in  all,  or  almost  all  cases,  have  been  transmitted  to  the  females, 
unless  the  transibrence  had  been  checked  through  natural  selec- 
tion. I  may  here  remind  the  reader  that  various  facts  opposed 
to  this  view  have  already  been  given  under  reptiles,  amphibians, 
fishes,  and  lepidoptera,  Mr.  Wallace  rests  his  belief  chiefly, 
but  not  exclusively,  as  we  shall  see  in  the  next  chapten; 
on  the  following  statement,'  that  when  both  sexes  are  coloured 
in  a  very  conspicuous  manner,  the  nest  is  of  such  a  naturo 
as  to  conceal  the  sittmg  bird ;  but  when  there  is  a  marked 
contrast  of  colour  between  the  sexes,  the  male  being  gay  and 
the  female  dull-coloured,  the  nest  is  open  and  exposes  the 
sitting  bird  to  view.  This  coincidence,  as  far  as  it  goes,  cer- 
tainly eeenis  to  favour  the  belief  that  the  females  which  nt  on 

•  '  Jonnal  of  Travel,"  edited  by  A.  Murray,  vol.  i.  IB68,  p.  7  P. 
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open  neats  have  been  specially  modified  for  the  sate  of  protec- 
tion ;  but  we  shall  presently  aee  that  there  is  another  and  mora 
probable  explanation,  namely,  tbat  conspicuous  females  have 
acquired  the  instinct  of  building  domed  nesta  oftener  than  dull- 
coloured  birds.  Mr.  Wallace  admits  that  there  are,  as  might 
have  been  expected,  some  exceptions  to  his  two  rules,  but  it  is  a 
question  whether  the  exceptions  are  not  so  numerous  as  seriously 
to  invftlidate  them. 

There  is  in  the  first  place  much  truth  in  the  Duke  of  Argyll's 
Temarlc'"  that  a  large  domed  nest  is  more  conspicuous  to  an 
enemy,  especially  to  all  tree-haunting  carnivorous  animals,  than 
a  smaller  open  nest.  Nor  must  we  forget  that  with  many  birds 
which  build  open  nests,  the  male  sits  on  the  e^s  and  aids  the 
female  in  feedii^  the  young:  this  is  the  case,  for  instance,  with 
Fyrasiga,  astvoa}^  one  of  the  most  splendid  birds  in  the  United 
States,  the  male  being  Termilion,  and  the  female  light  brownish- 
green.  Now  if  brilliant  colours  had  been  extremely  dangerous 
to  birds  whilst  sitting  on  their  open  nests,  the  males  in  these 
cases  would  have  suffered  greatly.  It  might,  however,  be  of 
Each  paramount  importaJico  to  the  male  to  bo  brilliantly  coloured, 
in  order  to  beat  his  rivals,  that  this  may  have  more  than  com- 
pensated some  additional  danger. 

Mr.  Wallace  admits  that  with  the  King-crows  (Dicrums), 
Orioles,  and  Pittidie,  the  females  are  conspicuously  coloured, 
yet  build  open  nesis ;  but  he  urges  that  the  birds  of  the  first 
group  are  highly  pugnacious  and  could  defend  themselves ;  that 
those  of  the  second  group  take  extreme  care  in  concealing  their 
open  nests,  but  this  does  not  invariably  hold  good; "  and  that 
with  the  birds  of  the  third  group  tha  females  are  brightly 
coloured  chiefly  on  the  under  surface.  Besides  these  cases, 
pigeons  which  are  sometimea  brightly,  and  almost  always  con- 
spicuously coloured,  and  which  are  notoriously  liable  to  the 
attacks  of  birds  of  prey,  offer  a  serious  exception  to  the  rule,  for 
they  almost  always  build  open  and  exposed  nests.  In  another 
large  family,  that  of  the  humming-birds,  all  the  species  build 
open  nests,  yet  with  some  of  the  most  gorgeous  species  the  sexe^= 
are  alike;  and  in  the  majority,  the  females,  thot^h  less  brilliant 
than  the  males,  are  brightly  coloured.  Nor  can  it  be  maintained 
that  all  female  humming-birds,  which  are  brightly  coloured, 
escape  detection  by  their  tints  being  green,  for  some  display  on 
their  upper  surfaces  red,  blue,  and  other  colouis.'" 

'°  'Journal  of  Trafel,' edited  by  "  Jerdon,  'Birds  of  India,'  voj. 

A.  Mnrray,  vol.  i.  18B6,  p.  381.  li.  p.   108.     Gould's  'Handbook  of 

"  AuduboD, '  OrniCoalcgical  Bio-  th«  Birds  ef  Australia,' vol.  i.  p.  463. 

Craphj',  roL  i.  p.  233.  "  For  iiist»nc«,  the  female  Sr»ft> 
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la  regard  to  birds  which  build  in  holes  or  conetruct  domei'l 
nests,  other  advantages,  as  Mr.  Wallace  remarks,  besides  con- 
cealment are  gained,  such  as  shelter  from  the  rain,  greater 
warmth,  and  in  hot  countries  protection  from  the  sim;"  bo  that 
it  is  no  valid  objection  to  his  view  that  many  birds  having  both 
Bexes  obscurely  coloured  build  concealed  nests."  The  female 
Horn-bill  (Buceros),  for  instance,  of  India  and  Africa  is  protected 
during  incubation  with  extraordinary  care,  for  she  plasters  up 
with  her  own  excrement  the  orifice  of  the  hole  in  which  she  sitt. 
on  her  eggs,  leaving  only  a  small  orifice  through  which  the  male 
feeds  her;  she  is  thus  kept  a  close  prisoner  daring  the  whole 
period  of  incubation;"  yet  female  horn-bills  are  not  more  coa 
spicuously  coloured  than  many  other  birds  of  equal  size  which 
build  open  nesls.  It  is  a  more  serious  objection  to  Mr.  Wallace's 
■view,  as  is  admitted  by  him,  that  iu  some  few  groups  (he  males 
are  brilliantly  coloured  and  the  femalcB  obscure,  and  yet  the 
latter  hatch  ijieir  eggs  in  domed  nests.  This  js  the  case  with  the 
Grallinte  of  Australia,  the  Superb  Warblers  (Maluridas)  of  the 
same  country,  the  Sun-birds  (Nectarinia),  and  with  several  of 
the  Australian  Honey-fiuckers  or  Meliphagidte." 

If  we  look  to  the  birds  of  England  we  shall  see  that  there  is  no 
close  and  general  relation  between  the  colours  of  the  female  and 
the  nature  of  the  nest  which  is  constructed.  About  forty  of  our 
British  bjds  (excluding  those  of  large  size  which  could  defend 
themselves)  build  in  holes  in  banks,  rocks,  or  trees,  or  construct 
domed  nests.  If  we  take  the  colours  of  the  female  golJSnch, 
bullfinch,  or  blackbird,  as  a  standard  of  the  degree  of  cen- 
spicuousness,  which  is  not  highly  dangerous  to  the  sitting 
lemale,  then  out  of  the  above  forty  birds,  the  females  of  only 
twelve  can  be  considered  as  conspicuous  to  a  dangerous  degree, 


t™,™d  Bia.™i™  has  the  head  and 

very   hot   weather,    when  the   sun 

tail  dark  blue  with  reddish  loins; 

was   shining   brightly,   as   if  their 

e^s  would  be  thus   injured,  than 
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the  rtnriB.iiiing  twentj-eight  being  inconspicaoua."  Nor  is  ttera 
any  close  relation  within  the  same  genns  between  a  well-pro- 
nounced difierence  in  culoui  between  the  sezee,  and  the  natnia 
of  the  neet  constructed.  Thus  the  male  house  sparrow  (Pasaer 
domesticas)  differs  much  from  tho  female,  the  male  tree-sparrow 
(P.  TOonionus)  hardlj  at  all,  and  yet  both  buiid  well-concealed 
nests.  The  two  sexes  of  the  common  fly-catcher  {Mimoaipa 
grisola)  can  hardly  be  distinguiBhed,  whilst  the  seses  of,  the 
pied  fly-catcher  (Jtf.  Ittctutisa)  differ  conaiderablj,  and  both 
species  build  in  holes  or  conceal  their  nests.  The  female  black- 
bird (Tiirrfus  meTala)  differs  much,  the  female  ring-onzel  (T, 
torquatus')  differs  less,  and  the  female  common  thru8h(r.mMs!<!Hs) 
hardly  at  all  from  theix  respective  males;  yet  all  build  open  nests. 
Ou  the  other  hand,  tho  not  very  distantly-allied  water-onael 
(Cindiig  aquaticus)  builds  a  domed  nest,  and  the  sexes  differ 
about  as  much  as  in  the  ring-onzel.  The  black  and  red  grouse 
(I'eiroo  ietrix  and  T.  scotkui)  bnUd  open  nests  in  equally  well- 
coneealed  spots,  but  in  the  one  species  (he  sexes  differ  greatly, 
and  in  the  other  very  little. 

Notwithstanding  the  foregoing  objections,  I  cannot  doubt, 
after  reading  Hi.  Wallace's  excellent  essay,  liiat  looking  to  tho 
birds  of  the  world,  a  lai^  majority  of  the  species  in  which  the 
femalea  are  conspicuously  coloured  (and  ia  this  case  the  males 
with  rare  esoeptions  are  equally  conspicuous),  build  concealed 
nests  for  the  sake  of  protection.  Mr.  Wallace  enumerates"  a 
long  series  of  groups  in  wMch  this  rule  htdds  good ;  but  it  will 
suffice  here  to  give,  as  instances,  the  more  familiar  groups  of 
kingfishers,  toucans,  trogons,  puff-birds  (Oapitonidas),  plantainr 
eaters  (Muaophaga),  woodpeckers,  and  parrots.  Mr.  Wallaco 
believes  that  in  these  groups,  as  the  males  gradually  acquired 
through  sexual  selection  their  brilliant  colours,  these  were 
transferred  to  the  females  and  were  not  eliminated  by  natural 
selection,  owli^  to  the  protection  which  they  already  enjoyed 


"  I  have  onsnlted,  on  this  sub- 

boaruU  (=)i    Erithacos  p);    Frn- 

ject,  M^gmWx^fs  '  BriUsh  Birds,' 

ticola,  2  sp. ;  Saxroolfl ;  BuliclllB,  3 

and  though  doubts  may  be  enter- 

Bp,;    Sylvia,    3  sp.;  Paros,  B  sp.; 

t«iued   ia  coma  c^s  m  regard  to 

Mecisturai    Anorthora ;     Certhia; 

Sitta;    Tunii    Muscieapa.    2    ap.  j 

neat,   sod   to  the    degree    of    con- 

Hirundi>,3Bp.;BEdCypMlU8.     The 

.picuousaess  of  the  female,  jet  ths 

females   of   the  foUowiog  12  birda 

following  bli^,  which  all  lay  theii-  may  be  considered  a 

•ggs  in  hdles  or  in  domed  nesti,  can  accDtillsg    to    the    same  sianoani, 

hardly  be  coundered,  by  the  above  viz.,  Paator,  HotadlU  alba,  Fami 

ktandard,   as    coubjucdous  :    Pasaar,  major  aod  P.  uErDleos,  Dpupa,  Picos, 

2   species;  Stninus,   of  which   the  4  sp,,  Coraciaa,  Alcedo,  and  Merop. 

female  is  considerably  less  brilliuLt  '*  '  Journal  of  Travel,' edlten  by 

than  the  male ;  Cioclns  ;  Motaralla  A,  Murray,  vol.  i.  p.  78. 
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from  thoir  maimer  of  nidification.  According  to  this  Tiew,  their 
present  manner  of  nesting  was  acquired  before  their  present 
colours.  But  it  seems  to  me  much  more  probable  that  iu  most 
cases,  as  the  females  were  gradual!;  rendered  more  and  more 
brilliant  from  partaking  of  the  oolom^  of  the  male,  they  were 
gradually  led  to  change  tlieir  instincts  (supposing  that  they 
originally  built  open  nests),  and  to  seek  protection  by  building 
domed  or  concealed  nests.  No  one  who  studies,  or  mstaaee, 
Audubon's  account  of  the  differences  in  the  nests  of  the  same 
species  in  the  Northern  and  Southern  United  States,™  will  feel 
any  great  difficulty  in  admitting  that  birds,  either  by  a  change 
(in  the  strict  sense  of  the  ■word)  of  thoir  habits,  or  through  the 
natural  selection  of  so-called  spontaneous  variations  of  instinct^ 
might  readily  be  led  to  modify  their  manner  of  nesting. 

This  way  of  viewing  the  relation,  as  far  as  it  holds  good, 
between  the  bright  colours  of  female  birds  and  their  manner  of 
testing,  receives  some  support  from  certain  cases  occurring  in 
the  Sahara  Desert.  Here,  as  in  most  other  deserts,  various  birds, 
and  many  other  animals,  have  had  their  colours  adapted  in  a 
wonderful  manner  to  the  tints  of  the  siirroimding  surfiice. 
Neyertheless  there  are,  as  1  am  informed  by  the  Sev.  Mr. 
Tristram,  some  curious  exceptions  to  the  rule;  thus  the  male  of 
the  MonMcola  cyanea  is  conspicuous  from  his  bright  blue  colour, 
and  the  female  almost  equally  conspicuous  from  her  mottled 
brown  and  white  plumage;  both  sexes  of  two  species  of  Dro- 
tnolcea  are  of  a  lustrous  black;  so  that  these  tJiree  species  are  far 
from  receiving  protection  from  their  colours,  yet  they  are  able  to 
survive,  for  they  have  acquired  the  habit  of  taking  refuge  from 
danger  in  holes  or  crevices  in  the  racks. 

"With  respect  to  the  above  groups  in  which  the  females  are 
conspicnonsly  coloured  and  build  concealed  nests,  it  is  not 
necessary  to  suppose  that  each  separate  species  had  its  nidifying 
instinct  specially  modified ;  but  only  that  the  early  progenitors 
of  each  group  were  gradually  led  to  build  domed  or  concealed 
nests,  and  afterwards  transmitted  this  instinct,  together  with 
their  br^t  colours,  to  their  modiSed  descendants.  As  far  as  it 
can  be  trusted,  the  conclusion  is  interesting,  that  sexual  selection, 
together  with  equal  or  nearly  equal  inheritance  by  both  seses, 
have  indirectly  determined  the  manner  of  nidiScadon  of  whole 
gronpa  of  bin^. 

According  to  Mx.  Wallace,  even  in  the  groups  in  which  the 
females,  from  beii^  protected  in  domed  nests  during  incubation, 

"See  many  statiments  in  the  the  nests  of  Italiao  birds  by  Engcnio 
'Ornithological  Biography.'  See,  Bettonl,  in  the  'Atti  della  Societi 
■Ieo,  Bome  curioas   obBerrationa  on      Italiana,'  voL  li.  1869,  p.  487. 
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have  not  had  their  bright  colouis  eliminated  tJirongh  natural 
Beleotkwi,  the  males  oflea  differ  in  a  slight,  and  occasionally  in  a 
coDBidetable  d^ee,  from  tlie  females.  This  is  a  eignifloant  bet, 
for  such  differences  in  colour  mnat  be  aocounted  for  by  some  of 
the  Tarifttiona  in  the  males  having  been-  from  the  first  limited  in 
transmission  to  the  same  ses  i  asit  eaobardly  be  maintained  that 
these  diSerencos,  especially  when  very  sliglit,  serve  as  a  protec- 
tion to  tbe  female.  Thus  all  tlie  speciea  in  the  splendid  gronp 
of  the  Trt^onsbnild  in  holes;  and  Mr.  Gould  gives  figutes"  of 
both  sexes  of  twenty -five  species,  in  all  of  which,  with  one  partial 
exception,  the  sexes  difier  sometimes  slightly,  someiimefi  con- 
spduoTisly,  in  colour, — the  males  being  always  finer  tJian  the 
females,  liiough  the  latter  are  likewise  beautiful.  All  thespeeies 
of  kingfishers  build  in  holes,  and  with  most  of  the  species  the 
s^ea  are  equally  brilliant,  and  thus  far  Mr.  Wallace's  rule  holds 
good;  but  in  some  of  the  Australian  species  the  colours  of  the^ 
females  are  rather  less  vivid  than  those  of  the  male;  and  in  one 
splendidly-coloured  species,,  the  sexes  differ  so  much  that  they 
were  at  first  thought  to  bo  specifically  distinct.'*  Mr,  B.  B.  Sharpe, 
who  has  especially  studied  this  group,  has  shewn  me  some 
American  speciea  (Cerjle)  in  which  the  breast  of  the  male  is 
belted  with  black.  Again,  in  Carcineutes,  the  difierence  between 
the  sexes  is  conspicuous :  in  the  male  the  upper  surface  is  dull- 
blue  banded  with  black,  the  lower  surftice  being  partly  fewn- 
coionted,  and  there  is  much  red  about  the  head ;  in  the  female 
the  upper  surface  is  reddish-brown  banded  with  black,  and  the 
lower  surface  white  with  black  markings.  It  is  an  interesting 
ftct,  as  shewing  how  the  same  peculiar  style  of  sexual  colouring 
often  characterises  aUied  forma,  that  in  three  species  of  Dacelo 
the  male  differs  from  the  female  only  in  the  tail  being  dull-Uoe 
banded  with  block,  whilst  that  of  the  female  is  brown  with 
blackish  bars ;  so  that  here  the  tail  differs  in  colonr  in  the  two 
sexes  in  exactly  tho  same  manner  as  the  whole  upper  surface  in 
the  two  sexes  of  Cnrcinentes. 

With  parrots,  which  likewise  build  in  holes,  we  find  analogous 
cases :  in  most  of  the  species  both  sexee  are  brilliantly  coloured 
and  indistinguishable,  but  in  not  a  few  species  the  males  are 
coloured  rather  more  vividly  than  the  females,  or  even  very 
diffeiontJy  from  them.  Thus,  beeidea  other  strongly-marked 
differences,  the  whole  imder  snrface  of  the  male  King  Lory 
(.4proOTn>ef:M  iea^ulatv,^  is  scarlet,  whilst  the  throat  and  chest  o( 
tho  female  is  green  tinged  with  red :  in  the  Eu^hema  spUndida 

'•  See  his  'Monograpti  of  tSe  'KaniJboot  to  tha  Finis  of  Aus- 
Irogonidie,'  first  edition.  tralia,"  vol.  i.  p,  133 ;  aet,  also,  pp. 

«  KsjmIj  Cjanaloyoii.     Gould's      130, 136, 
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tlierti  is  a  eiiailar  difference,  tlte  lace  and  wing-coverts  i 
of  the  female  being  of  a  paler  Woe  than  in  tie  male,"  In  the 
family  of  the  tits  (Parinte),  which  build  concealed  nesta,  the 
female  of  our  common  blue  tomtit  (Poruj  ciBniieus)  is  "  much 
"less  brightly  coloured  "-than  the  male;  andin  the  magnificent 
Sultan  yellow  tit  of  India  the  difference  is  greater," 

Again  in  the  great  group  of  the  woodpeckers,"  the  sezes  are 
generally  nearly  alike,  but  in  the  Megapuras  ualidus  all  those 
parta  of  the  bead,  neck,  and  breast,  which  are  crimson  in  the 
male  are  pale  brown  iu  tbe  female.  As  in  seveFal  woodpeckers 
the  head  of  tJie  male  is  bright  crum-on,  wbibit  that  of  the  female 
is  plain,  it  occurred  to  me  that  this  colour  might  possibly  make 
the  fem^e  dangerously  craispicuous,  whenever  she  put  her  head 
out  of  the  hole  containing  her  nest,  and  consequently  that  Ibis 
colour,  in  accordance  with  Mr.  Wallace's  belief,  had  been  elimi- 
nated. This  view  is  strengthened  by  what  Malherbe  states  with 
respect  io  Jh'Iojhois  carlolia;  namely,  that  the  young  females, 
like  the  young  males,  have  some  crimson  about  their  heads, 
but  that  this  colour  disappears  in  tbe  adnit  female,  whilst  it  is 
intensified  in  the  adnIt  male.  Nevertbeless  tbe  following  con- 
siderations render  this  view  extremely  doubtful :  the  male  takes 
a  iair  share  in  incubation,'*  and  would  be  thus  almost  equally 
exposed  to  danger ;  both  sexes  of  many  species  have  their  heads 
of  an  equally  bright  crimson ;  in  other  species  tbe  difierence 
between  the  sesos  in  tbe  amount  of  scarlet  is  so  alight  that  it 
can  hardly  make  any  appreciable  difference  in  the  danger 
incui-red ;  and  lastly,  the  colouring  of  the  head  in  the  two  seies 
often  differs  slightly  in  other  ways. 

The  cases,  as  yet  given,  of  slight  and  graduated  difierences  in 
colour  between  the  males  and  females  in  the  groups,  in  which  aa 
a  general  rule  the  sexes  resemble  ea^ih  other,  all  relate  to  spedee 
which  build  domed  or  concealed  nests.  But  similar  gradations 
may  likewise  be  observed  in  groups  in  which  the  sexes  as  a 
general  rule  resemble  each  other,  but  which  build  open  nests. 
As  I  have  before  instanced  the  Australian  parrots,  so  I  may  here 
instance,  without  giving  any  details,  the  Australian  pigeons.*' 
It  deserves  especial  notice  that  in  all  these  cases  the  sUght 

"  Every  gmdatiou  of  diff^rencs  taken   from    M.    MaJherbe's  mag- 

between  the  aeics  may  be  followed  nificent '  Monographie  its  Pieid^s," 

in  tiie   panot!   of  Australia.     See  1861. 
Aiuld's  'Handbook,'  tie.,  vol.  ii.  pp.  "  Andnbon'a '  Ornithological  Bio 
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,    'Handbook     to      til. 

India,'  vol,  ii.  p.  283. 
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differences  in  plumage  between  tbe  Eezes  are  of  the  some  general 
nature  as  the  oceasiunaily  greater  differences.  A  good  iUustrOf 
tjon  o£'  this  foot  has  already  been  afforded  by  those  tingfishera  in 
which  either  the  tail  alone  01  the  whole  upper  surface  of  tha 
plnmage  differs  in  the  same  manner  in  the  two  sexes.  Similar 
eases  may  be  observed  with  parrots  and  pigeons.  The  differ- 
unces  in  colour  between  the  seses  of  the  same  species  are,  also, 
ofthe  same  general  nature  as  the  differences  in  colour  between 
the  distdnct  species  of  the  same  group.  For  when  in  a  group  in 
which  the  sexes  aje  usually  alike,  the  male  differs  considerably 
from  the  female,  he  is  not  coloured  in  a  c[uito  new  style.  Hence 
we  may  infer  that  Mdthin  the  same  group  the  special  colours  of 
both  seses  when  ihe;/  are  alike,  and  the  colours  of  the  male,  when 
he  differs  sUghtly  or  even  considerably  from  the  female,  have 
been  in  most  cases  determined  by  the  same  general  cause;  this 
being  sexual  selection. 

It  is  not  probable,  as  has  already  been  remarked,  that  differ- 
ences in  colon!  between  the  sexes,  when  very  slight,  can  be  of 
service  to  the  female  as  a  protection.  Assuming,  however,  that 
they  are  of  service,  they  Tiught  be  thought  to  be  cases  of 
transition ;  but  we  have  no  reason  to  behove  that  many  species 
at  any  one  time  are  undei^ing  change.  Therefore  wa  can 
hardly  admit  that  the  numerous  females  which  differ  very 
slightly  in  colour  from  their  males  are  now  all  commencing  to 
become  obscure  for  the  sake  of  protection.  Even  if  we  consider 
somewhat  more  marked  sexna!  differences,  is  it  probable,  for 
instance,  that  the  head  of  the  female  chaffinch, — the  crimson  on 
the  breast  of  the  female  bullfinch,— the  green  of  the  female 
greenfinch, — the  crest  of  the  female  golden-crested  wren,  have 
all  been  rendered  less  bright  by  the  slow  process  of  selection  for 
the  sake  of  protection  ?  I  cannot  think  so ;  and  still  less  with  the 
slight  differences  between  the  sexes  of  those  birds  which  biuld 
concealed  nests.  On  the  other  hand,  the  diSerences  in  colour  be- 
tween the  sexes,  whether  great  or  small,  may  to  a  large  extent  be 
explained  on  the  principle  of  the  suecessive  variations,  aequired 
by  tie  males  through  sexual  selection,  having  been  from  the 
tirst  more  or  less  limited  in  their  transmission  to  tbe  females. 
That  the  degree  of  limitation  should  differ  in  different  species  of 
the  same  group  will  not  surprise  any  one  who  has  studied  the 
laws  of  inheritance,  for  they  are  so  complex  that  they  appear  to 
ns  in  our  ignorance  to  be  capricious  in  their  action." 

As  far  as  I  con  discover  there  are  few  large  groups  of  birds  in 
which  all  the  species  have  both  seses  alike  and  briiliantlj 

™  See  remarks  to  this  effect  is  my  work  os  'Vamtion  voder  Domer.ti. 
cation,'  vol,  ii.  chap.  lii. 
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coloiiiod,  but  I  hear  from  Mr.  Sclater,  that  thia  appears  to  be  the 
case  with  the  Miisoph^te  or  plaatain-eaters.  Nor  do  I  believe 
that  anjr  large  group  exists  in  which  the  sexes  of  all  the  species 
are  widely  dissimilar  in  colour :  Mr.  Wallace  infozTos  me  that 
the  chatterers  of  S.  America  {Coiingid<£)  offer  one  of  the  best 
instances;  but  with  some  of  the  species,  Jn  which  the  male  has  a 
splendid  red  breast,  the  female  exhibits  some  red  on  her  breast ; 
and  the  females  of  other  species  shew  traces  of  the  green  and 
other  colours  of  the  males.  Nevertheless  we  have  a  near 
approach  to  close  sexual  BimHarity  or  dissimilarity  throughout 
several  groups ;  and  this,  from  what  has  just  been  said  of  the 
fluctuating  nature  of  inheritance,  is  a  somewhat  surprising 
circnmstance.  But  that  the  same  laws  should  largely  prevail 
with  allied  animals  is  not  surprising.  The  domestic  fowl  has 
produced  a  great  number  of  breeds  and  sub-breeds,  and  in  these 
the  sexes  generally  differ  in  plumage;  so  that  it  Las  been 
noticed  as  an  unusual  circumstance  when  in  certain  sub-breeds 
they  resemble  each  other.  On  the  other  hand,  the  domestic 
pigeon  has  litewise  produced  a  vast  number  of  distinct  breeds 
and  sub-breeds,  and  in  these,  with  rare  exceptions,  the  two  sexes 
are  identically  ahke.  Therefore  if  other  Epecies  of  Gallus  and 
Columba  were  domesticated  Mid  varied,  it  would  not  be  rash  to 
predict  that  similar  rules  of  sexual  similarity  and  dissimilarity, 
depending  on  the  form  of  transmission,  would  hold  good  in  both 
cases.  In  like  manner  the  same  form  of  transmission  has  gene- 
rally prevailed  under  nature  throughout  the  same  groups, 
although  marked  exceptions  to  this  rule  oocnr.  Thus  within 
the  same  family  or  even  genus,theseses  maybe  identically  alike, 
or  very  different  in  colour.  Instajiees  have  already  been  given 
in  the  same  genus,  as  wifh  sparrows,  fiy-catchers,  thrushes  and 
grouse.  In  the  faioily  of  pheasants  the  sexes  of  almost  all  the 
species  are  wonderfully  dissimilar,  but  are  quite  alike  in  the 
eared  pheasant  or  OrossopiiZon  (mntum.  In  two  species  of 
Chloephaga,  a  genus  of  geese,  the  male  cannot  be  distinguished 
from  the  females,  except  by  size ;  whilst  in  two  others,  the  sexos 
are  so  imlike  that  they  might  easily  be  mistaken  for  distinct 
species." 

The  laws  of  inheritance  can  alone  account  for  the  following 
cases,  in  which  the  female  acquires,  late  in  life,  certain  characters 
proper  to  the  male,  and  ultimately  comes  to  resemble  him  more 
or  lees  completely.  Here  protection  can  hardly  have  come  into 
play.  Mr.  Blyth  informs  me  that  the  females  of  Oriolus  melano- 
ixphalus  and  of  some  aUied  species,  when  sufficiently  mature  to 
breed,  differ  considerably  in  pitunage  from  the  adult  males ;  but 
"  The  '  Ibis.'  vol.  vi.  1 864,  p.  122. 
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after  the  sococd  or  third  moults  they  differ  only  in  their  beaks 
having  a  slight  greenish  tinga  In  the  dwarf  bitterns  (Ardetta), 
accordii^  to  the  sAiue  authority,  "  the  male  acquires  his  final 
"  liverjr  at  the  first  moult,  tJie  female  not  before  the  third  or 
"  fbtirUi  moult;  in  the  meanwhile  she  presents  an  intermediate 
"  garb,  which  is  ultimately  exchanged  for  the  same  livery  as 
"  that  of  tho  male."  So  again  the  female  Falco  'peregrinus  ac- 
quires her  blue  plumage  more  slowly  than  the  male.  Mr. 
Swinhoe  states  that  with  one  of  the  Drongo  shrikes  (Dicrurus 
macrocercus)  the  male  whilst  almost  a  nestling,  moults  his  soft 
brown  plumage  and  becomes  of  a  uniform  glossy  greenish-black ; 
but  the  female  retains  for  a  long  time  the  white  etriie  and  spots 
on  the  axillary  feathers;  and  does  not  completely  assume  the 
nniform  black  colour  of  the  male  for  three  years,  The  same 
excellent  obserrur  remarks  that  in  the  sprii^  of  the  second  year 
the  female  spoonbill  (Platalea)  of  China  resembles  the  male  of 
the  first  year,  and  that  apparently  it  is  not  until  the  flurd  spring 
that  she  acquires  the  same  adult  plumage  as  that  possessed  by 
the  male  at  a  much  earlier  age.  The  female  Bambydlla  eaToHn~ 
ensii  difFers  very  little  from  the  male,  but  the  append^es,  which 
lite  beads  of  red  sealing-wax  ornament  the  wing-feathers,"'  are 
not  developed  in  hor  so  early  in  life  as  in  the  male.  In  the  male 
of  an  Indian  parrakeet  (^Falxomis  Javanicas)  the  upper  mandible 
is  coral-red  from  his  earliest  youth,  but  in  the  female,  as  Mr. 
BIytli  has  observed  with  caged  and  wild  birds,  it  is  at  first  lilaek 
and  does  not  become  red  untO  the  bird  is  at  least  a  year  old,  at 
which  1^  the  seies  resemble  each  other  in  all  respects.  Both 
sexes  of  the  wild  turkey  are  ultimately  furnished  with  a  tuft  of 
bristles  on  the  breast,  but  in  two-year-old  birds  the  tuft  is  about 
four  inches  long  in  the  male  and  hardly  apparent  in  the  female ; 
when,  however,  the  latter  has  reached  her  fourth  year,  it  is  from 
four  to  ftve  inches  in  length." 

These  cases  must  not  be  confounded  with  those  where  diseased 
or  old  females  abnormally  assume  masculine  characters,  noi  with 

"  When  the  male  lioorts  the  fe-      '  Ibis,'  ' 


male,  these  onuuneutB  ate  vibTa.ted, 

tie  Bombyeilla,  Andnhon's   'Orni- 

and  "  are  shewn  off  t«  great  adTsn- 

tholog.  Biography,'  vol.  i.  p.  229. 

"tflge,"onthe  ontstretaed  winga : 

On  the  PaJffiDmia,  see,  also,  Jerdon, 

A.  UlCh  Adams.  '  Field  sad  Forest 

'Birds   of    India,'   vol.   i.    p.   263. 

Rsrables,'  1873,  p.  153. 

On  the  wild  tnrkey,  Andnbon,  ibid. 

*'  On    Ardetta,    Tranilation    of 

vol.  i.  p.  15 !  bnt  I  hearfrom  Judge 

Cnvier'i  'Kgue  Animal,'   by   Mr. 

Caton  that  in   Ulmoia  the   female 

BIyth,  footnote,   p.   159.     On    tha 

very  rarely  acquire*  a  tnft.    Analo- 

Peregrine   Falcon,    Mr.   BIyth,  in 

gous    caies   with    tha   females    of 

Charleaworth-E  '  Mag.  of  Nat.  Hist.* 

vol.  1,  1837,  p.  304.     On  Dicroms, 

R.  B.  Shatpe,  'Proo.  Zoolog.  Soc* 

'  Ilia,'  1863,  p.  ii.     On  the  Platalea, 

1872,  p.  4M. 
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tliQse  wboro  fertile  females,  widlst  jonug,  acquire  the  characters 
L»f  the  male,  through  variation  or  Eome  unknown  cause."  But 
all  these  cases  have  so  much  in  common  that  thej  depend, 
according  to  the  hypothesis  of  pangenesis,  on  gemmules  derived 
from  each  part  of  the  male  heing  present,  though  latent,  in  the 
female ;  their  development  following  on  some  slight  change  in 
the  elective  affinities  of  her  constituent  tissnes. 

A  few  words-mnst  he  added  on  changes  of  plninage  in  relation 
to  the  season  of  the  year.  From  reasons  formerly  assigned  there 
can  be  little  douht  that  the  elegant  plumes,  long  pendant 
feathers,  crests,  &c.,  of  egrets,  herons,  and  many  other  birds, 
which  are  developed  and  retained  only  during  the  sunnner, 
serve  for  ornamental  and  nuptial  purposes,  though  common  to 
lioth  seses.  The  female  is  thus  rendered  more  conspicuous 
during  the  period  of  incubation  than  dicing  the  winter ;  but 
such  birds  as  herons  and  egrets  would  be  able  to  defend  them- 
selves. As,  however,  plumes  would  probably  be  inconvenient 
and  certainly  of  no  use  during  the  winter,  it  is  possible  that  the 
habit  of  moulting  twice  in  the  year  may  have  been  gradually 
acquired  through  natural  selection  for  the  sake  of  casting  off 
inconvenient  ornaments  duiin^  the  winter.  But  this  view 
cannot  be  extended  to  the  many  waders,  whose  summer  and 
winter  plumages  differ  very  httle  in  colour.  With  defenceless 
species,  in  which  both  sexes,  or  the  males  alone,  become  extremely 
conspicuous  during  the  breeding-season, — or  when  the  males 
acquire  at  this  season  such  longwing  or  tail-feathers  as  to  impede 
their  fl^ht,  as  with  Cosmetomis  and  Vidua,— it  certainly  at  first 
appears  highly  probable  that  the  second  moult  has  been  gained 
for  the  special  purpose  of  throwing  off  these  ornaments.  We 
must,  however,  remember  that  many  birds,  such  as  some  of  the 
Birds  of  Paradise,  the  Argus  pheasant  and  peacock,  do  not  cast 
their  plumes  during  the  winter ;  and  it  can  hardly  be  maintained 
thit  the  constitution  of  these  birds,  at  least  of  the  Gallinacete, 
renders  a  douWe  moult  impossible,  for  the  ptarmigan  moults 
thrice  in  the  year."  Hence  it  must  be  considered  as  doubtful 
whether  the  many  species  which  mouit  their  ornamental  plumes 
or  lose  their  bright  colours  during  the  winter,  have  acquired  this 
habit  on  account  of  the  inconvenience  or  danger  which  they 
would  otherwise  have  suffered. 

«  Ot  these  latter  case!  Mr.  Biyth  also  recorded  a  ivatAtx  cam  {'  Oniith 
bos  recorded  (Translation  of  Cuvier's  Bi<^.'  vol,  v,  p,  518>  witt  Pjronga 
'Rfene   Aoimil,'    p.    158)  rarious      teshra. 

'*  Sep   Gould's   'Birds    of  Gmt 
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i  Muclude,  therefore,  that  the  halit  of  moulting  twice  in  the 
year  was  ia  moat  or  aU  cases  first  acqnireJ  tor  Eorae  distinot 
purpose,  perhaps  for  gaining  a  warmer  wmter  covprmg ,  and  that 
Tariations  in  the  pinmage  ooourring  duimg  the  Bnmmer  were 
aceumulated  througli  sexual  eeleetion,  and  transmitted  to  the  off- 
spring at  the  same  seasoa  of  the  year ;  that  such.  variationB  were 
inherited  either  by  both  sexes  or  by  the  males  alone,  accordii^  to 
the  form  of  inheritance  which  prevailed.  This  appears  more 
probable  than  that  the  species  in  al!  cases  originally  tended  to 
retain  their  ornamental  pinmage  dnring  the  winter,  but  were 
saved  from  this  through  natnia]  selection,  resulting  from  the 
anger  thus  caused. 


I  have  endeavoured  in  this  chapter  to  shew  that  the  arguments 
are  not  trustworthy  in  favour  of  the  view  that  weapons,  bright 
colours,  and  various  ornaments,  are  now  confined  to  the  males 
owing  to  the  conversion,  by  natural  selection,  of  the  equal  trans- 
mission of  characters  to  both  sexes,  into  traasmission  to  the  male 
sex  alone.  It  is  also  doubtful  whether  the  colours  of  many 
female  birds  are  due  to  the  preservation,  for  the  sake  of  protec- 
tion, of  variations  which  were  from  the  first  limited  in  their 
transmission  to  the  female  sex.  But  it  will  be  convenient  to 
defer  any  further  discussioa  on  this  subject  until  I  treat,  in  the 
following  chapter,  of  the  differences  in  pinmage  between  the 
joung  and  old. 


CHAPTEB  XVI. 
BIHD8 — ctmduded. 


Tbn  immature  plumage  in  relation  to  the  character  of  tie  pinmage  in 
both  seiea  when  adolt — Sii  tlaases  of  cans — Seiuiil  differenceB  betwML 
the  males  of  dosely-allied  or  representative  species— The  female  as- 
TOming  th«  characters  of  the  male— Plumage  of  the  young  :ii  relatian 
to  the  snmmer  and  winter  plumage  of  the  adnlts — Ou  the  incresse  of 
bsauty  in  the  birds  of  the  world— Protective  coloming- Conspiononsly- 
colonred  hirds — Novelty  appredal*d — Summary  of  the  four  chapters  on 

Wi  most  now  consider  the  transmission  of  characters,  as  limited 
by  age,  ic  reference  to  sesual  selection.  The  truth  and  im- 
portance of  the  principle  of  inheritance  at  corresponding  agca 
need  not  here  be  discussed,  as  enough  has  already  been  said  01: 
the  subject.  Before  giving  the  several  rather  complex  rules  or 
classes  of  cases,  under  which  the  differences  in  pituaage  between 
the  young  and  the  old,  as  far  as  known  to  me,  may  be  included. 
It  irill  be  well  to  make  a  few  preliminary  remarks. 
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With  aBimals  of  all  kinds  when  the  adults  differ  in  coloui 
firom  the  young,  and  the  coIotiih  of  the  latter  are  not,  as  far  as 
■we  can  see,  of  any  Bpecial  service,  they  maj  i_ 
attributed,  like  yariouB  embrjological  rtcnctures,  to  t 
tention  of  a  former  character.  Bat  this  -view  can  be  maintained 
with  confidence,  only  when  the  young  of  several  species  resemble 
each  other  closely,  and  likewise  resemble  other  aduit  species 
belonging  to  the  same  group ;  for  the  latter  are  the  living  ptoofe 
that  such  a  state  of  things  was  formerly  possible.  Young  lions 
and  pumas  are  marked  with  feeble  stripes  or  rows  of  spots,  and 
as  many  allied  species  both  young  and  old  are  similarly  marked, 
no  believer  in  evolution  will  doubt  that  the  prc^enitor  of  the 
lion  and  pimia  was  a  striped  animal,  and  that  the  young  have 
retained  vestiges  of  the  sferipes,  like  the  kittens  of  black  cafe, 
which  are  not  in  the  least  striped  when  grown  up.  Many 
species  of  deer,  which  when  mature  are  not  spotted,  are  whUat 
young  covered  with  white  spots,  as  are  likewise  some  flaw  species 
in  the  adult  state.  So  again  the  yonng  in  the  whole  faroily  of 
pigs  (Suidie),  and  in  eerfain  rather  distantly  allied  animals,  such 
as  the  tapir,  are  marked  with  dark  Joi^tudinal  stripes;  but 
hero  we  have  a  character  apparently  derived  from  an  extinct 
progenitor,  and  now  preserved  by  the  voting  alone.  In  all  such 
cases  the  old  have  had  their  colours  changed  in  the  course  of 
time,  whilst  the  yonng  have  remained  but  little  altered,  and  this 
has  been  effected  through  the  principle  of  inheritance  at  corre- 
sponding ages. 

This  same  prin'-jple  applies  to  many  birds  belonging  to 
various  groups,  in  which  the  young  closely  resemble  each 
other,  and  differ  much  from  their  reepeetive  adult  parents.  The 
young  of  almost  all  the  Gallinacete,  and  of  some  distantly  allied 
birds  such  as  ostriches,  are  covered  with  longitudinally  striped 
down;  but  this  character  points  back  to  a  stat«  of  things  so 
remote  that  it  hardly  concerns  us.  Young  cross-bills  (Loxial 
have  at  first  straight  beaks  like  those  of  other  finches,  and  in 
their  immature  striated  plumage  they  resemble  the  mature 
redpole  and  female  siskin,  as  well  as  the  young  of  the  goldfinch, 
griKinflnch,  and  some  other  allied  species.  The  yonng  of  many 
kinds  of  buntings  (Emberiza)  resemble  one  another,  and  like- 
wise tho  adult  state  of  the  common  bunting,  E.  miliaria.  In 
almost  the  whole  laj^  group  of  thrushes  the  yonng  have  their 
breasts  spotted— a  character  which  is  retained  throughont  life 
by  many  species,  but  is  quite  lost  by  others,  as  by  the  Turdut 
migratorius.  So  again  with  many  thrushes,  the  feathers  on  the 
b&ci  are  mottled  before  they  are  moulted  for  the  first  time,  and 
this  oiiaraciter  is  retained  for  life  by  certain  eastern  eptuies. 
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The  yoTiDg  of  dbqj  species  of  slirikes  (LaMius),  of  some  wood- 
peukers,  and  of  an  Indian  pigeon  {Chalcopliaps  indicusj,  are 
traasverselj  striped  on  ttia  under  surfaoe;  and  certain  allied 
species  01  whole  genera,  are  similarly  marked  when  adult.  lu 
some  closely-allied  and  reepleedent  Indian  cnekoos  (Chrjso- 
coccjx),  the  mature  species  differ  considerably  from  one  another 
in  colour,  but  the  young  cannot  be  distinguished.  The  young 
of  an  Indian  goose  (Sarlcidiomis  melaTionotuB)  closely  resemble 
in  plumage  an  allied  genns,  Dendrocjgna,  when  mature.' 
Similar  facts  wiE  hereafter  be  giren,  in  regard  to  certain  herons. 
Young  black  grouse  (Telrao  Utra)  resemble  the  young  as  well 
as  the  old  of  certain  other  species,  for  instance  the  red  grouse 
or  T.  scoticus.  Finally,  as  Mi.  Blyth,  who  has  attended  closely 
to  this  subject,  has  well  remarked,  the  natural  affinities  of 
many  species  are  best  exhibited  in  their  immature  plumage; 
and  as  the  true  affinities  of  all  organic  beings  depend  on  their 
descent  from  a  common  progenitor,  this  remark  strongly  con- 
iirms  the  belief  that  the  immature  plumage  approximately 
shews  ns  the  former  or  ancestral  condition  of  the  species. 

Although  many  young  birds,  belongii^  to  variona  famiUes, 
thus  give  ua  a  glimpse  of  the  plumage  of  their  remote  pro- 
genitors, yet  there  are  many  other  birds,  both  dull-coloured  and 
bright-eoloured,  in  which,  tie  young  closely  resemblo  their 
parents.  In  such  caaes  the  young  of  the  different  species  cannot 
resemble  each  other  more  closely  than  do  the  parents ;  nor  can 
they  strikingly  resemble  allied  forms  when  adult.  They  give  us 
but  little  insight  into  tho  plumage  of  their  progenitors,  excepting 
in  so  far  that,  when  the  youi^  and  the  old  are  coloured  in  the 
same  general  manner  throughout  a  whole  group  of  species,  it  is 
probable  that  their  prc^enitors  were  similarly  coloured. 

We  may  now  consider  the  classes  of  cases,  under  which  the 
differences  and  resemblances  between  the  plumage  of  the  young 
&ud  the  old,  in  both  seses  or  in  one  sex  alone,  may  bo  grouped. 
Itules  of  this  kind  wero  first  enounced  by  Cuvier ;  but  with  the 
prepress  of  knowledge  they  require  some  modification  and  am- 
plification. This  I  have  attempted  to  do,  as  far  as  the  extreme 
complexity  of  tho  subject  permila,  from  information  derived 
from  various  sourcoa ;  but  a  full  liasay  on  this  subject  by  some 
competent  omithologiBt  is  much  needed.    In  order  to  ascertain 

>  In  legiu'd  t«  thrushes,  shrikes,  t)D    chrushes,    see    also    Aodubon, 

aad  woodpeckers,  see  Mr.  Blyth,  Iq  'Oiaith.  BioRTiiphj,'  vol.  ii.  p.  195. 

i:hinlesworth's  '  M^.  of  Nat.  Hist.'  Cm  Clirjsococcyi  and  Chalcophnpa, 

vol.  i.  1837,  p.  304 ;  alto  footnote  lUyth,  aa  quoted  in  Jerdon's  '  Birdi 

t«histcan>latiaiiofCuvier's-lt»gas  of  India,' vol.  iii.  p.  485.    On  Sar. 

Atunal,'  p.  159.     I  givs  the  case  kidiornis,  Blyth,  in  '  Ibis,'  1867,  p, 

•fLDiiaDaUr.Blyth'sinfbi'mation.  115. 
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to  what  extent  each  rule  prevails,  I  have  tabulated  the  facts 
given  in  four  great  works,  namely,  by  Macgillivray  on  the  birds 
of  Britain,  Audubon  on  those  of  North  America,  Jerdoa  on 
those  of  India,  and  Gould  on  those  of  Auatraha.  I  may  here 
premise,  first,  that  the  seyeral  cases  or  rules  graduate  into  each 
other ;  and,  secondly,  that  when  the  joiing  are  said  to  reBemblo 
their  parents,  it  is  not  meant  that  they  aro  identicaDy  alike, 
for  their  colours  are  almost  always  less  vivid,  and  the  feathers 
are  softer  and  often  of  a  different  shape. 


I.  When  tlie  adult  male  is  more  beautiful  or  conspicuous 
than  the  icdult  female,  the  joung  of  both  sexes  in  their  first 
plumage  closely  resemble  the  adult  female,  as  with  the  common 
fowl  and  peacock ;  or,  as  occasionally  occurs,  they  resemble  her 
much  more  closely  than  they  do  the  adult  male. 

n.  When  the  adult  female  is  more  eouEpicuous  than  the 
adult  male,  as  sometimeB  though  rarely  occurs,  the  young  of 
both  sexes  in  their  first  plumage  resemble  the  adult  male. 

III.  When  the  adult  male  resembles  the  adult  female,  the 
young  of  both  sexee  have  a  peculiar  first  plumage  of  their  own, 
as  with  the  robin. 

IV.  When  the  adult  male  resembles  the  adult  female,  the 
young  of  both  sexes  in  their  first  plumage  resemble  the  adults, 
as  with  the  kingfisher,  many  parrets,  crows,  hedge-warblors. 

V.  When  the  adults  of  both  sexes  have  a  distinct  winter  and 
summer  plumage,  whether  or  not  the  male  differs  from  the 
female,  the  young  resemble  the  adults  of  both  sexes  in  their 
winter  dress,  or  much  more  rarely  in  their  sommer  dress,  or 
they  resemble  the  females  alone.  Or  the  young  may  have  an 
intermediate  character ;  or  again  they  may  differ  greatly  from 
the  adults  in  both  their  seasonal  plumages. 

TI,  In  some  few  cases  the  young  in  their  first  plumage  differ 
from  each  other  according  to  sex;  the  young  males  resembling 
more  or  less  closely  the  adult  males,  and  the  young  females 
more  or  less  closely  the  adult  females. 

Class  I. — In  this  class,  the  young  of  both  sexes  more  or  leps 
closely  resemble  the  adult  female,  whilst  the  adult  male  differs 
from  the  adult  female,  often  in  the  most  conspicuous  manner. 
Innumerable  instances  in  all  Orders  could  be  given;  it  will 
suffice  to  call  to  mind  the  common  pheasant,  duck,  and  house- 
sparrow.  The  cases  under  this  class  graduate  into  others. 
Thus  the  two  sexes  when  adult  may  differ  so  slightly,  tmd  tht 
ycsng  so  slightly  from  the  adults,  that  it  is  doubtfal  whether 
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Buch  cases  ouglit  to  come  under  tlio  present,  or  under  tjie  third 
or  fotirth  classos.  So  again  the  young  of  the  two  seses,  instead  of 
being  qiiite  alike,  may  difler  ia  a  slight  degree  from  each  other, 
as  in  our  siith  class.  These  tranaitional  cases,  however,  am 
few,  or  at  least  are  not  strongly  pronoimced,  in  comparison  Kith 
those  which  come  strictly  under  the  present  class. 

The  fore*  of  the  present  law  ia  well  shewn  in  those  groups, 
in  which,  as  a  general  rule,  the  two  sexes  and  the  yotmg  are  all 
alike ;  for  when  in  these  groups  the  male  does  differ  from  the 
female,  as  with  certain  parrots,  kingfishers,  pigeons,  &a,  the 
yonng  of  both  sexes  resemble  the  adult  female,'  We  see  the 
Game  fact  exhibited  still  more  clearly  in  certain  anomalons  cases; 
thus  the  male  of  }hliothrix  auriculata  (one  of  the  humming- 
birds) differs  conspicuously  from  the  female  in  having  a  splendid 
gorget  and  fine  ear-tufts,  but  the  female  is  remarkable  from 
having  a  much  longer  tail  than  that  of  the  male ;  now  the  young 
of  both  sexes  resemble  (with  the  exception  of  the  breast  beii^ 
spotted  with  bronze)  the  adult  female  in  all  other  respecte, 
including  the  length  of  her  tail,  so  that  the  tail  of  the  male 
actually  becomes  Sorter  as  he  reaches  maturity,  which  is  a  most 
unusual  ciroumstance.'  Again,  the  plumage  of  the  male  goos- 
ander (Mergus  merganser)  is  more  conspicuously  coloured  than 
that  of  the  female,  with  the  scapular  and  secondary  wii^-feathers 
much  longer;  but  differently  from  what  occurs,  as  far  as  I  know, 
in  any  other  bird,  the  crest  of  the  adult  mole,  though  broader 
than  that  of  the  female,  is  considerably  shorter,  being  only  a 
little  above  an  inch  in  length ;  the  crest  of  the  female  being  two 
and  a  half  inches  long.  Now  the  young  of  both  sexes  entirely 
resemble  the  adult  female,  bo  that  their  crests  are  aetoaUy  of 
greater  length,  though  narrower,  than  in  the  adult  male.* 

When  the  young  and  the  females  closely  resemble  each  other 
and  both  differ  from  the  males,  the  most  obvious  conclusion  ia 

'  Sfe,  (at  instance,  Mr.  Gould's  and  of  the  Kioj 

Kcanal  ('  HsndlHMk  t«  the  Birds  of  the  game  role  pr. 

Australia,'  vol.  i.  p.  133)  of  Cyanal-  ('  Birds  of  India,  tui.  i.  p.  iau;  ^n 

cjou  (one  of   the    Kingfishers)    in  the   Palxamia  rosa,  in  which   ths 

which,  howarer,  the    young  male,  young  are  mora  like  the  female  thao 

thoagh  resembling  the  adult  female,  the  male.     See  Audubon  (' Oniith. 

it  less  brilliaatlf  colouFed.     In  some  Biogtaph.'  vol.  ii.  p.  475)  od  tha 

species  of   Dacelo  the    males  tava  two  seies  and  the  youngof  CWamia 

blue  tails,  and  tha  females  brown  fasserina, 

ones;  and  Mr.  R.  B.  Sharpe  informs  *  I  owe  this  information  to  Mr. 

me  that  the  tail  of  tJia  young  male  Gould,  wlia  shewed  me  tha  speci- 

of  D.  graidic/uauli  b  at  tirst  brown,  meus ;  see  also  his  '  Introdnctjon  to 

Mr.  Gould  has  described  (ibid,  vol,  the  Troehilidffi,'  1861,  p.  120. 

ii,  pp.  14,  20,  37)  the  Eeies  and  the  *  Macgillinsy, 'Hist,  Brit.  BinU, 

youag  of  oertMn  black    Codiatoos  vol.  v.  pp.  207-214. 
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that  the  males  alone  have  been  mcdified  Even  in  the  aco- 
malouB  caaea  of  the  Hehothrii  and  Mergus,  it  is  prohahle  thitt 
originally  both  adult  sexes  were  furniBhed — the  one  species 
with  a  much  elongated  tail,  and  the  other  with  a  much  elon- 
gated crest — these  ehaiaclers  having  since  been  partially  lost  by 
the  adult  males  from  some  unexplained  cause,  and  transmitted 
in  tJieb  diminished  state  to  their  male  offspring  alone,  when 
arrived  at  the  corresponding  age  of  maturity.  The  belief  that 
in  the  present  class  the  male  alone  has  been  modiSed,  as  far  as 
the  differences  between  the  male  and  the  female  together  with 
her  young  are  concerned,  ia  strongly  supported  by  some  re- 
markable facts  recorded  by  Mr.  Blyth,'  with  respect  t«  closely- 
aiiied  species  which  represent  each  other  in  distinct  countries. 
For  with  several  of  these  representative  species  the  adult  males 
have  undei^one  a  certain  amount  of  change  and  can  be  dis- 
tii^uished;  the  females  and  the  young  from  the  distinct  eoTtntries 
being  indistinguishable,  and  therefore  absolutely  unchanged. 
This  is  the  case  with  certain  Indian  chats  (Thamnobia),  with 
certain  honey-anckera  (Nectarinia),  shrikes  (Tephrodomis),  cer- 
tain kingfishers  (Tanysiptera),  Ealij  pheasants  (Gallophasis), 
and  tree-partridges  (Arboricola). 

In  some  analogous  eases,  namely  with  birds  having  a  different 
summer  and  winterplumage,  but  with  the  two  sexes  nearly  alike, 
certain  closely-allied  species  can  easily  be  distingTiislied  in  their 
summer  or  nuptial  plumage,  yet  are  indistinguishable  in  their 
winter  as  well  as  in  their  immature  plumage.  This  is  the  case 
wiUi  some  of  the  closely-allied  Indian  wag-tails  or  MotaciUte. 
Mr.  SwinhoeMnfonns  me  that  three  species  ofArdeola.a  genus 
of  herons,  which  represent  one  another  on  separate  continents, 
are  "most  strikingly  different"  when  ornamented  with  their 
enmmer  plumes,  but  are  hardly,  if  at  all,  distingnishable  duriog 
the  winter.  The  joimg  also  of  these  three  species  in  their 
immature  plumage  closely  resemble  the  adults  in  their  winter 
dress.  This  case  is  all  the  more  interesting,  because  with  two 
other  species  of  Ardeola  both  seses  retajn,  during  the  winter 
and  summer,  nearly  the  same  plumage  as  that  possessed  by  the 
three  first  species  during  the  winter  and  in  their  immature 
state;  and  this  plumage,  which  is  common  to  several  distinct 

'  See  his  admirable  paper  in  the      several    distinct    races,    solely     bv 
■      ■    the    Asiatic    Soc    of     comparing  the  adolt  males. 

See  also  Mr.  Swinhos,  in  '  Ibis," 


Bengi..,    .v.......   .^^.,  y.  ..^ ,  „.,  ^„..™„, 

ilso  Jerdon, '  BirJa  of  India,'  veL  i.  July  1863,  p.  1 

intmductiDD,  p.  nil.     In  regard  to  paper,  with  an 

Tanpiptera,Prof.  Schlegel  t«ld  Mr.  by  Mr.  Bljth,  i 

BIyth   that   he   could   distiagnish  p  25. 
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species  at  different  ^es  and  seasons,  probably  sliewa  na  how 
the  pn^enitors  of  'Qie  genus  were  coloiired.  In  all  these  caseBj 
the  nuptial  plum^;e  which  we  may  oesume  was  orJginall7 
acquired  by  the  adult  males  during  the  breeding-Beason,  and 
transmitted  to  the  adults  of  both  Bexes  at  the  correBponding 
season,  has  been  modified,  whilst  the  ninter  and  umnature 
plumages  have  been  left  Uttchanged. 

The  question  natnraily  arises,  how  is  it  that  in  these  latter 
cases  the  winter  plumage  of  both  sexes,  anid  in  the  former  cases 
tbe  plumage  of  the  adult  females,  as  well  as  the  immature 
plumage  of  the  young,  haTe  not  been  at  all  affected?  The 
species  which  represent  each  other  in  distinct  countries  will 
almost  always  have  been  exposed  to  somewhat  different  con- 
ditions, but  we  can.  hardly  attribute  to  this  action  the  modi- 
fication of  the  plumage  in  the  males  alone,  seeing  that  the 
females  and  the  young,  though  similarly  exposed,  have  not  been 
affected.  Hardly  any  tact  shews  us  more  clearly  how  subor- 
dinate in  importance  is  the  direct  action  of  the  conditions  of 
life,  in  comparison  with  the  accumulation  through  selection  of 
indefinite  variations,  than  the  surprising  difference  between  the 
sexes  of  many  birds ;  for  both  will  have  consumed  the  same  food, 
and  have  been  exposed  to  the  same  climate.  Nevertheless  we 
are  not  precluded  from  belieying  that  in  the  course  of  time 
new  conditions  may  produce  some  direct  effect  either  on  both 
sexes,  or  from  their  constitutionaf  differences  chiefly  on  one  sex. 
We  see  only  that  this  is  subordinate  in  importance  to  the 
accumulated  results  of  selection.  Judgmg,  however,  from  a 
wide-spread  analogy,  when  a  species  m^ates  into  a  new 
eonntry  (and  this  must  precede  the  formation  of  representative 
species),  the  changed  conditions  to  which  they  will  almost 
always  have  been  exposed  will  cause  them  to  undergo  a  certain 
amount  of  fluctuatii^  variabihty.  In  this  case  sexual  selection, 
which  depends  on  an  element  liable  to  change— the  taste  or 
admiration  of  the  female — will  have  had  new  shades  of  colour 
01  other  differences  to  act  on  and  accumulate;  and  as  sexnal 
selection  is  always  at  work,  it  would  (from  what  we  know 
of  the  results  on  domestic  animals  of  man's  imintentional 
selection),  be  sarprising  if  animals  inhabitii^  separate  districts, 
which  can  never  cross  and  thus  blend  their  newly-aeqnired 
cbaraeters,  were  not,  after  a  sufficient  lapse  of  time,  differently 
modified.  These  remarks  likewise  apply  to  the  nuptial  or 
Bununer  plumage,  whether  confined  to  the  males  ot  common  to 
both  sexes. 

Although  the  females  of  the  above  closely-alhed  or  repre- 
sentative speoies,  together  with  their  young,  differ  hardly  ftt  all 
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from  one  another,  eo  that  tlie  males  aloue  eaji  be  distisgmshed, 
yet  the  females  of  moat  species  within  the  same  genus  obviously 
diSer  from  each  other.  The  differences,  however,  are  rarely 
as  great  as  between  the  males.  We  see  this  clearly  in  the 
whole  family  of  the  Gallinacem;  the  females,  for  instance,  of 
the  common  and  Japan  pheasant,  and  especially  of  the  Gold  and 
Amherst  pheasant — of  the  Eilver  pheasant  and  the  wild  fowl 
— resemble  one  another  very  closely  in  colour,  whilst  the  males 
difier  to  an  estraordinary  degree.  So  it  is  with  the  females  of 
most  of  the  Cotingidfe,  Fringillidie,  and  many  other  families. 
There  can  indeed  be  no  doubt  tJiat,  as  a  general  rule,  the  femaloa 
hftTe  been  less  modified  than  the  males.  Some  few  birds, 
however,  offer  a  singoJar  and  inexplicable  exception ;  thns  the 
females  of  I'aradisea  apoda  and  P.  paputina  differ  from  each 
other  more  thun  do  their  respective  males;'  the  female  of  the 
latter  species  having  the  under  surface  pure  white,  whilst  the 
fem^e  F.  apoda  ie  deep  brown  beneath.  So,  again,  as  I  hear 
from  Professor  Newton,  the  males  of  two  species  of  Qiynotus 
(shrikes),  which  represent  each  other  in  the  islands  of  Mauritius 
and  Bourbon,'  differ  but  little  in  colour,  whilst  the  females  differ 
much.  In  the  Bourbon  species  the  female  appears  to  have 
partially  retained  an  immature  condition  of  plnmage,  for  at 
first  sight  she  "  might  be  taken  for  tlie  young  of  the  Mauritian 
"  species."  These  differences  may  bo  compared  with  those 
inexplicable  ones,  which  occur  independently  of  man's  selection 
in  certain  sub-breeds  of  the  game-fowl,  in  which  the  females  are 
very  diflerent,  whilst  the  maJes  can  hardly  he  distiDguished.' 

As  I  acconnt  so  lai^ly  by  sexual  selection  for  the  differences 
between  the  males  of  allied  species,  how  can  the  differences 
between  the  females  be  acconnted  for  in  all  ordinary  cases  ?  We 
need  not  here  consider  the  species  which  belong  to  distinct 
genera;  for  with  these,  adaptation  to  different  habits  of  life,  and 
other  agencies,  will  have  come  into  play.  In  regard  to  the 
differences  between  the  females  within  the  same  genus,  it  appears 
to  me  almost  certain,  after  looking  through  various  large  groups, 
that  the  chief  agent  has  been  the  greater  or  less  transference  to 
the  female  of  the  characters  acquired  by  the  males  through 
sexual  selection.  In  the  several  British  finches,  the  two  sexes 
differ  either  very  sUghtly  or  considerably ;  and  if  we  compare 
the  females  of  the  greenfinch,  chaffinch,  goldfinch,  bullfinch, 
crossbill,  sparrow,  ike,  we  shall  see  that  they  differ  from  one 

■  Wallace,    'The    Malay    Archi-  'Ibis,' 1866,  p.  275. 
pelBgo,'Tol.  ii.  1869,  P.S94.  •■Variation    of    Animals,    fe, 

'  These  species  are  described,  with  under  DoinerticHtioD,' ">1- 1- F-  ^S' 
•jiouted  fignres,  by  M.  F.  Pollen,  in 
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anotler  ehiofly  in  tho  pointa  in  which  they  partially  reBemtla 
theii  respective  males ;  and  the  colours  of  the  males  may  safely 
be  attributed  to  sexual  selection.  With  many  gallinaceous 
specios  the  seses  differ  to  an  estreme  degree,  as  witi.  the  peacock, 
pheasant,  and  fowl,  whilst  with  otter  species  there  has  been  a 
partial  or  even  complete  transference  of  character  irom  the  rqale 
to  the  female.  The  females  of  tlie  several  species  of  Polyplectron 
exhibit  is  a  dim  condition,  and  chiefly  on  the  tail,  the  splendid 
ocelli  of  their  males.  The  female  partridge  differs  from  the 
male  only  in  the  red  mark  on  her  breast  being  smaller ;  and  the 
female  wild  tnrkey  only  in  her  colours  being  much  duller.  In 
the  guinea-fowl  the  two  sexes  are  indistingnishable.  There  is  no 
improbability  in  the  plain,  though  peculiarly  spotted  plumage 
0'  this  latter  bird  having  been  acquired  through  sexual  seleetion 
by  the  males,  and  then  transmitted  to  both  sexes ;  for  it  is  not 
essenfialiy  different  from  the  much  more  beautifully  spotted 
plumage,  characteristic  of  the  males  alone  of  the  Tragopan 
pheasants. 

It  should  be  observed  that,  in  some  instances,  the  transference 
of  characters  from  the  male  to  the  female  has  been  effected 
apparently  at  a  remote  period,  the  male  having  subsequently 
undergone  great  changes,  without  transferring  to  the  female  any 
of  his  later-gaiued  characters.  For  instance,  the  female  and  the 
young  of  the  black-arouse  (  Teirao  ietri'c)  resemble  pretty  closely 
both  sexes  and  the  young  of  the  red-grouse  {T.  sfoticiai)  \  and  we 
may  coiBequently  infer  that  the  black-grouse  is  descended  fiom 
some  ancient  species,  of  which  both  sexes  were  coloured  in 
nearly  the  same  manner  as  the  red-grouse.  As  both  sexes  of 
this  latter  species  are  more  distiuctly  barred  during  the  breeding 
season  than  at  any  other  time,  and  as  the  male  differs  slightly 
from  the  female  in  his  more  strongly-pronounced  red  and  brown 
tints,"  we  may  conclude  that  his  plnmage  has  been  influenced 
by  sexoal  selection,  at  least  to  a  certain  extent.  If  so,  we  may 
further  infer  that  the  nearly  similar  pluro^e  of  the  female  black- 
grouse  was  similarly  produced  at  some  former  period.  But 
since  this  period  the  male  black-grouse  has  acquired  his  fine 
black  plumage,  with  his  forked  and  outwardly-curled  tail- 
feathers;  but  of  these  characters  there  has  hardly  been  any 
transference  to  the  female,  excepting  that  she  shews  in  her  tail 
a  trace  of  the  curved  fork. 

We  may  therefore  conclude  that  the  females  of  distinct  though 
allied  species  have  often  had  their  plumage  rendered  more  o^ 
less  different  by  the  transference  in  various  degrees,  of  characteri 
acquired  by  the  males  through  sexual  selection,  both  durmj; 

"  Ma<^iUirraj-,  'Hist,  Brilieh  Birds,'  vol.  1.  pp.  173-174. 
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former  and  recent  times.  But  it  deserres  especial  attectionthiil 
brilliant  colours  liaye  been  transferred  much  more  rarely  than 
other  tints.  Por  instance,  the  male  of  the  red-throated  h\-o^ 
breast(CV''net;«Ziisuecicri)haBa  rich  blue  breast,  including  a  sub- 
triangular  red  mark;  now  marks  of  nearl;  the  same  shape  havd 
been  transferred  to  tlie  female,  but  the  central  space  is  fulToiw 
instead  of  red,  and  is  surrounded  by  mottled  instead  of  blue 
feathers.  The  Gollinaceie  offer  man;  anali^oiis  cases ;  for  none  of 
the  species,  such  as  partridges,  quails,  guinea-fowls,  &c,,  in  wliich 
the  colours  of  the  plumage  have  h'sen  lat^y  transferred  &om 
the  male  to  the  female,  are  brilliantly  coloured.  This  is  well 
eiempliSed  with  the  pheasants,  in  which  the  male  is  generally 
Fo  much  more  briih'ant  than  the  female ;  but  with  the  Eared 
and  Cheer  pheasants  (Urossaptiiott  auritum  and  Fhasianua  wal- 
Udiii)  the  sexes  closely  resemble  each  other  and  their  colours  are 
dull.  We  may  go  so  far  as  to  believe  that  if  any  part  of  the 
plumage  in  the  males  of  these  two  pheasants  had  been  brilliantly 
coloured,  it  would  not  have  been  translerred  fo  tho  ieinales. 
These  facts  strongly  supiwrt  Mr.  WalJacB's  Tiew  that  with  birds 
which  are  eaposed  to  much  danger  during  iceubotion,  tha 
transference  of  bright  colours  from  the  male  to  the  female  has 
been  cbected  through  natural  selection.  We  must  not,  however, 
forget  that  another  explanation,  before  given,  is  possible ;  namely, 
that  the  males  which  varied  and  tiecame  bright,  whilst  they  were 
young  and  ineiperienoed,  would  have  been  exposed  to  much 
danger,  and  would  generally  have  been  destroyed ;  the  older  and 
more  cautious  males,  on  the  other  hand,  if  they  varied  in  a  like 
manner,  would  not  only  have  been  able  to  survive,  but  would 
have  been  favoured  in  their  rivalry  with  other  males.  Now 
variations  occurring  late  in  life  tend  to  be  transmitted  exclusively 
to  the  same  sex,  so  that  in  this  case  extremely  bright  tints  would 
not  have  been  transmitted  to  the  females.  On  the  other  hand, 
ornaments  of  a  less  conspicuous  kind,  such  as  those  possessed  bj 
the  Eared  and  Cheer  pheasants,  would  not  have  been  dangerous, 
and  if  they  appeared  during  early  yonth,  would  generally  have 
been  transmitted  to  both  sexes. 

In  addition  to  the  effects  of  the  partial  transference  of  charac- 
ters from  the  males  to  the  females,  some  of  tke  differences 
between  the  females  of  closely  allied  species  may  be  attributed  to 
tlie  direct  or  definite  action  of  the  conditions  of  life."  With  tha 
males,  any  snch  action  would  generally  have  been  masked  by  tha 
brilliant  colours  gained  through  sexual  selection ;  but  not  bo 
with  the  females.    Each  of  the  endless  diversities  in  plumage, 

"  S«,  nn  this  subject,  ehap,  iiiii.  in  th«  '  Viriatlon  of  Aoiinals  awi 
PUllts  "uAcs  D"mestiea«,ion 
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whic;h  we  see  in  onr  domesticafed  birds  is,  of  course,  the  result 
of  Eomo  definite  cause ;  and  under  natural  and  more  uniform 
conditionB,  some  one  tint,  asstimii^  that  it  was  in  no  ^raj 
injurious,  would  almost  certainly  sooner  or  later  prevail.  The 
free  intercrossing  of  the  man;  individuals  belonging  to  the  same 
species  would  ultimately  tend  to  make  any  change  of  colour, 
thus  induced ,  imifonn  in  character. 

Ho  one  doubts  that  both  sexes  of  many  birds  have  had  their 
colours  adapted  for  the  sake  of  protection ;  and  it  is  possible 
that  the  females  alone  of  some  species  may  haTO  been  modiflod 
for  this  end.  Although  it  would  be  a  difficult,  perhaps  an 
impossible  process,  as  shewn  in  the  last  chapter,  to  convert  one 
form  of  transmission  into  another  through  selection,  there  would 
not  be  the  least  difficulty  in  adapting  the  colours  of  the  female, 
independently  of  those  of  the  male,  to  surroundii^  objects, 
through  the  accumulation  of  variations  which  were  from  the 
first  limited  in  their  transmission  to  the  female  eex.  If  the 
variations  were  not  thus  limited,  the  bright  tints  of  the  male 
would  he  deteriorated  or  destroyed.  Whether  the  females  atouo 
of  many  species  have  been  thus  specially  modified,  is  at  present 
very  doubtful.  I  wish  I  could  follow  Mi.  Walhuie  to  the  full 
extent)  for  the  admission  would  remove  some  difficulties.  Any 
variations  which  were  of  no  service  to  the  female  as  a  protection 
would  be  at  once  obliterated,  instead  of  being  lost  simply  by  not 
being  selected,  or  from  free  intercrossing,  or  &om  being  elimin- 
ated when  transferred  to  the  male  and  in  any  way  injurions  to 
him.  Thus  the  pltunage  of  the  female  would  be  kept  constant 
in  character.  It  would  also  be  a  relief  if  we  could  admit  that 
tlie  obscure  tints  of  both  sexes  of  many  birds  had  been  acquired 
and  preserved  for  the  sake  of  protcction,^Ibr  example,  of  the 
hedge-warbier  or  kitty-wren  {Acoentor  tnodularis  and  Troglodytet 
iiulgaris),  with  respect  to  which  we  have  no  sufSeient  evidence 
of  the  action  of  sexual  selection.  We  ought,  however,  to  be 
cautious  in  concluding  that  colours  which  appear  to  us  dull,  are 
not  attractivij  to  the  females  of  certain  species;  we  should  tiear 
in  mind  such  cases  as  that  of  the  common  house-sparrow, 
in  which  the  male  differs  much  from  the  female,  but  does  not 
exhibit  any  bright  tints.  No  one  probably  will  dispute  that  many 
gallinaceous  birds  which  live  on  the  open  ground,  have  acquired 
their  present  colours,  at  least  in  part,  for  the  sake  of  protection. 
We  know  how  wcU  they  are  thus  concealed;  we  know  that 
ptarmigans,  whilst  changing  from  their  winter  to  their  summer 
plumage,  both  of  which  are  protective,  suffer  greatly  from  birds 
of  prey.  But  can  we  believe  that  the  very  slight  difierences  in 
tints  and  markings  between,  for  ii^tance,  tjie  feipale  hlact-grous© 
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and  red-grouse  eerro  as  a  protection  ?  Aro  parfridpCE,  as  thej 
are  now  coloured,  better  protected  than  if  they  had  resemblod 
quails?  Do  the  slight  diJferences  between  the  females  of  tbo 
common,  pheasant,  the  Japan  and  gold  pheasante,  serve  as  a 
protection,  oi  might  not  their  pliunages  have  been  interchaoged 
with  impunity  ?  From  what  Mr.  Wallace  has  ohserved  of  the 
habits  ol  certain  gallinaceous  birds  in  the  East,  he  thinks  tlutt 
buon  siight  differences  are  benftliaai.  ±'ot  myself,  I  will  only 
say  that  I  am  not  convinced. 

Formerly  when  I  was  inclined  to  lay  much  stress  on  protection 
as  accouttidng  for  the  duller  colours  of  female  birds,  it  occurred 
to  me  that  possibly  both  sexes  and  the  young  might  aboriginally 
have  been  equally  br^ht  coloured ;  but  that  subsequently,  the 
females  from  the  danger  inciirred  during  incubation,  and  the 
young  from  beii^  inexperienced,  had  been  rendered  dull  as  a 
protection.  But  this  view  is  not  supported  bj  any  evidence, 
and  ia  not  probable ;  for  we  thus  in  imagination  expose  diuing 
past  times  the  females  and  the  young  to  danger,  from  which  it 
has  subsequently  been  necessary  to  shield  their  modified 
descendants.  We  have,  also,  to  reduce,  through  a  gradual 
process  of  selection,  the  females  and  the  young  to  almost  exactly 
the  same  tints  and  marfcings,  and  t»  transmit  them  to  the 
correspondii^  sex  and  period  of  hfe.  On  the  sjipposition  that 
the  females  and  the  young  have  partaken  during  each  stage  of 
the  process  of  modification  of  a  tendency  to  be  as  brightly 
coloured  as  the  males,  it  is  also  a  somewhat  strange  fact  that  the 
females  have  never  been  rendered  dull-coloured  without  the 
young  participating  in  the  same  chaise;  for  there  are  no  in- 
stances, as  far  as  I  can  discover,  of  species  with  the  females  dull 
and  the  young  bright  coloured.  A  partial  esception,  however, 
is  offered  by  the  youi^  of  certain  woodpeckers,  for  they  have 
"  the  whole  upjwr  part  of  the  head  tinged  with  red,"  which 
afterwards  either  decreases  info  a  mere  circular  red  line  in  the 
adults  of  both  sexes,  or  quite  disappears  in  the  adult  females." 

Finally,  with  respect  to  oar  present  class  of  cases,  the  most 
prolmhie  view  appears  to  bo  that  successive  variations  in 
br^htness  or  in  other  ornamental  characters,  occurring  in  the 
males  at  a  rather  laf«  period  of  life  have  alone  been  preserved ; 
and  that  most  or  all  of  these  variations,  owing  to  the  late  period 
of  life  at  which  they  appeared,  have  been  from  the  first  trans- 
mitted only  to  the  adult  male  offsprii^.  Any  variations  in 
brightness  occurring  in  the  females  or  in  the  young,  would  have 

"  Audubon, '  Omith.  Biography,'      also  the  case  before  give!)  r/    l-ni^. 
Td.  i.  p.  183.     MscgiUivray, '  SiFt.     jncua  ewlotta 
Rrit     Birds'  Tol.  iiL  p.    85.     See 
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been  of  no  service  to  them,  and  woiild  not  have  been  selected; 
and  moreover,  if  daageronB,  would  have  been  eliminated.  Tbiis 
the  females  and  the  young  wiE  either  have  been  left  nnmodified, 
or  (as  ia  much  more  common)  ■will  have  been  paitially  modified 
\ij  receiving  thiongh  transference  from  tte  males  some  of  his 
enceoEsiTe  variations.  Both  sexes  have  perhaps  been  directly 
acted  on  by  the  conditions  of  life  to  ■which  thej  have  long 
been  exposed :  but  the  females  from  not  being  otherwise  much 
modiSed,  ■will  best  exhibit  any  such  effects.  These  changes 
and  all  others  will  have  been  kept  uniform  by  tho  free  inter- 
crossing of  many  individuals.  In  some  eases,  especially  with 
groimd  birds,  the  females  and  the  young  may  possibly  have  been 
modified,  independently  of  the  males,  for  the  sake  of  protection, 
Eo  as  to  have  acquired  the  some  dull  coloured  plumage. 

Class  IL  Wlien  the  adult  female  is  inore  ccnspicuima  (haia  the 
adult  TitaU,  tAe  young  of  both  sexes  in  tlieir  first  plumage  TBsemble 
the  adidt  male. — This  class  is  exactly  the  reverse  of  the  last,  for 
the  females  are  here  brighter  coloured  or  more  conspicuous  than 
the  males;  and  the  young,  as  far  as  they  are  known,  resemble 
the  adult  males  instead  of  the  adult  females.  But  the  difference 
between  the  seies  is  never  nearly  so  great  as  with  many  birds  in 
the  first  class,  and  the  cases  are  comparatively  rare.  Mr, 
Wallace,  who  first  called  attention  to  tho  singular  relation  which 
exists  between  tho  lees  bright  colours  of  the  males  and  their 
performing  the  duties  of  incubation,  lays  great  stress  on  this 
point,''  BS  a  crucial  ftst  that  obscure  colours  have  been  acquirad 
for  the  sake  of  protection  during  the  period  of  nesting.  A 
different  view  seems  to  me  more  probable.  As  the  eases  are 
curious  and  not  numerous,  I  will  briefly  give  all  that  I  have 
been  able  to  find. 

in  one  section  of  the  genus  Tumii,  quail-like  birds,  the  female 
is  invariably  larger  than  the  male  (being  nearly  twice  as  lai^B 
in  one  of  the  Australian  species),  and  this  is  an  unusual  circum- 
stance with  the  Qallinacese.  In  most  of  the  species  the  fo: 
more  distinctly  ooloiued  and  brighter  than  the  male," 
some  few  species  the  seies  are  alike.  In  Tamix  taigoor  o: 
the  male  "  wants  the  black  on  the  throat  and  neck,  and  fie 
"  whole  tone  of  liie  plumage  is  lighter  and  less  pronounced  than 
■'  that  of  the  female."  The  female  appears  to  be  noisier,  and  is 
certainly  much  more  pugnacious  than  the  male;  so  that  the 

■»  '  Weatmiiiiter    Revi«w,'  July,  178,  180,  186,  and    IBB.    In  tlis 

ISOT,  and  A.  Uhifb;,  'Janmal  of  British   Musenm   BpecimeEUI  of  tht 

Tiavel,'  1868,  p,  83.  AuaWalUn   Plain-wandenr  {Pedio- 

"  For  the  Australian  species,  see  nomas    torqimtus)    may    '>«    neeu 

Gould's  'Handbook,*  &c.,  vol,  IL  pp.  shewing  similar  at       ^  ''"" 
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females  and  not  the  males  are  often  kept  by  the  nativeB  foi 
fighting,  like  game-cocks.  As  male  birds  are  exposed  by  thd 
English  bird-catchers  for  a  decoy  near  a  trap,  in  order  to  catch 
other  males  hy  exciting  their  rivalry,  so  the  females  of  this 
Turnix  are  employed  in  India.  When  thus  exposed  the  females 
soon  begin  their  "  loud  purring  call,  which  can  bo  heard  a  long 
"  way  off,  and  any  females  within  ear-shot  run  rapidly  to  the 
"  spot,  and  commence  fighting  with  the  oaged  bird."  In  this  way 
from  twelve  to  twenty  birds,  all  breeding  females,  may  be 
caught  in  the  course  of  a  single  day.  The  nadves  assert  that 
the  females  after  laying  their  egga  associate  in  flocks,  and  leave 
tlve  males  to  sit  on  them.  There  is  no  reason  fo  doubt  the 
trath  of  this  assertion,  which  is  supported  by  some  obserrations 
made  in  China  by  Mr.  Swinhoe."  Mr.  BIyth  believes,  that  the 
young  of  both  seses  resemble  the  adult  male. 

The  females  of  the  three  species  of  Painted  Snipes  (Rhynchiea, 
fig.  62)  "  are  not  only  lai^er  bat  much  more  richly  coloured  than 
"  the  males."  "  With  all  other  birds  in  which  tiie  trachea  differs 
in  structure  in  the  two  sosee  it  is  more  developed  and  complex 
in  the  male  than  in  the  female;  but  in  the  Rhyjichsa  austrolii 
it  is  simple  in  the  male,  whilst  in  the  female  it  makes  four 
distinct  convolutions  before  entering  tte  lungs."  The  female 
therefore  ot  this  species  has  acquired  an  eminently  masculine 
character.  Mr.  BJyth  ascertained,  by  examining  many  speci- 
mens, that  the  trachea  is  not  convoluted  in  either  sex  oC  E. 
hengalensis,  which  Bpecies  resembles  £.  australia  so  closely,  that 
it  can  hardly  be  distinguished  except  by  its  shorter  toes.  This 
fact  is  another  Btriking  instance  of  the  law  that  secondary 
sexual  characters  are  often  widely  different  in  closely-allied 
forms,  though  it  is  a  very  rare  circumstance  when  such  differ- 
ences relate  to  the  female  sex.  The  young  of  both  sexes  of  S. 
bengalensig  in  their  first  plumage  are  said  to  resemble  the 
mature  male."  There  is  also  reason  to  believe  that  the  male 
undertakes  the  duty  of  incubation,  for  Mr.  Swinhoe"  found  the 
females  before  the  close  of  the  summer  associated  in  flocks,  as 
occurs  with  the  females  of  the  Tumix. 

The  females  of  Phalaropus  ftdicarius  and  P.  hyperboreus  are 
larger,  and  in  their  summer  plumage  "  more  gaily  attired  than 
"  the  males."  But  the  difference  in  colour  between  the  sexes  is 
far  from  conepiououB.     According  to  Professor  Staenstrup,  the 


"  Jerdon,  'Birds  of  Isdia,*  vol. 

"Gonld's     'Handbook     to     th. 

iU.  p.  596.     Mr.  Swinhoe.  in  'Ibis,' 

Birds  of  Australia,'  vol.  ii.  p.  275. 

1865.  p.  643  i  ises,  pp.  131,  405. 

"  'The  Indian  Field,' Sept.  1868, 

"  Jerdon,  'Birds  of  laii*,'  vol. 

p.  3. 

liL  p  677. 

■^  »  •  IW.,'  1868,  p.  398. 

yGooc^le 


Ohap.  XVl.    Birds—  Young  like  A  dult  Males. 


An 


male  alone  rA  F  fil  can  is  undertakes  the  duty  of  mcubation 
tttia  IS  likewise  shewii  hj  the  state  of  his  breast-feathera  daring 
the  breeding  season  The  female  of  the  dotterel  plover  {Eudro- 
mtaa  mot  n  I  us)  i&  larf,er  than  tne  nijJe  md  haa  the  red  and 


black  tints  on  the  lower  surface,  the  white  crescent  on  the 
breaet,  and  the  stripes  over  the  eyes,  more  strongly  pronounced. 
The  male  also  takes  at  lea^t  a  share  in  hatehicg  the  eggs ;  but 
the  female  likewise  attends  to  the  young.™    I  have  not  been 

"  Foe  these  several  s 
see  Mr.  Gould's  'Birds 
Britain,'  Prof.  Hewton  i 
'    i  long  bepn 


iteineuts,      the  above-naiDed  species  tak 


'    of 
the  duties  of  incubation,  and  that 

._„    ,      they  "  shew  much  greater  devotion 

fiom  his  omil  observations  and  from      "  towards    their   young,    when    in 
tiiose  of  otbeja,  that  the  males  of     "  danger,  than  do  the  ftmalfis."    So 
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able  to  diiscoyer  whether  with  these  species  the  young  rosemhle 
the  adult  males  more  closely  than,  fie  adult  females ;  for  the 
comparison  is  somewhat  difficult  to  mate  on  account  of  the  double 
moult. 

Tiimiiig  now  to  the  Ostrich  order :  the  male  of  tho  common 
cassowary  (Cama-rius  //alealus)  would  he  thought  by  any  one 
ti  be  the  female,  torn  his  smaller  size  and  from  the  appendages 
and  naked  skin  about  his  bead  being  much  less  brightly  coloured ; 
and  I  am  informed  by  Mr.  Bartiett  that  in  the  Zoolc^ical 
Gardens,  it  is  certainly  the  male  alone  who  sits  on  the  eggs  and 
takes  care  of  the  young."  The  female  is  said  by  Mr.  T.  W. 
Wood  ^  to  eshibit  during  the  breeding  season  a  most  pugnacious 
disposition;  and  her  wattles  then  become  enlarged  and  more 
brilliantly  coloured.  So  again  the  femalo  of  one  of  the  emus 
(^Dromcetia  irroratus)  is  considerably  larger  than  the  male,  and 
she  possesses  a  shght  fop-knot,  but  is  otherwise  indistingnish  able 
in  plumage.  She  appears,  however,  "  fo  hare  greater  power, 
"  when  angry  or  otherwisa  eieited,  of  erecting,  like  a  turkey- 
'  cock,  the  feathers  of  her  neck  and  breast.  She  is  usually  the 
"  more  courteous  and  pugUistic.  She  makes  a  deep  hollow 
"  guttural  boom  espoeially  at  night,  sounding  hko  a  small  gong. 
"  The  male  has  a  slenderer  frame  and  is  more  docile,  with  no 
"  Toice  beyond  a  suppressed  hiss  when  angry,  or  a  croak."  He 
not  only  performs  the  whole  duty  of  incubation,  but  has  to 
defend  the  young  fixim  their  mother ;  "  for  as  soon  as  she 
"  catches  sight  of  her  progeny  she  becomes  TJolenfly  agitated, 
"  and  notwithstanding  the  resistance  of  the  father  appears  to 
"  use  her  utmost  endeavours  to  destroy  them.  For  months 
"  afterwards  it  is  unsafe  to  put  the  parents  together,  violent 
"  quarrels  beii^  the  inevitable  result,  in  which  the  female  gene- 
"  rally  conies  off  conqueror."'^  So  that  with  this  emu  we  have 
a  coroplete  reversal  not  only  of  the  parental  and  incubating 
instincts,  but  of  the  usual  moral  qualities  of  the  two  seies ;  the 
females  being  savage,  quarrelsome,  and  noisy,  the  males  gentle 
and  good.  The  case  is  very  different  with  the  African  ostrich, 
for  the  male  is  somewhat  larger  than  the  female  and  has  finer 


It  IS,  ai  he  iahnas  me.  with  Zimo 

lapponica     and     some     few    oth 

Wnd«[S,  ia   whlcb  the  femsles  s 

larger  and  liave  more  stroi^ly  con-  "  '^a  Student,' April,  1870,  p. 

ttasted  eoloura  than  the  males.  124. 

"'  The  natives  oi'CerBiD  (Wallace,  "  See  the  eiCBlleat   aeccaat    «f 
'  Malay  Archipelago,'  vol.  ii.  p.  150)      the  habits  of  this  bird  ondw  cflofine- 
■     ■"    A.W.Benr,ett,iii'LaDj 
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plnmBS  with  mote  strongly  contrasted  colours;  neverttelwis  he 
nndertakes  the  whole  duty  of  incubation." 

I  will  specify  the  few  other  cases  known  to  me,  in  which  the 
female  is  more  conspicuously  coloured  than  the  maJe,  although 
nothing  is  known  about  the  manner  of  Incubation.  Witt  the 
carrion-hawk  of  tlie  Falkland  Islands  {Milvago  Uumrus)  I  was 
much  surprised  to  find  by  dissection  that  the  individuals,  which 
had  all  their  tints  strongly  pronounced,  with  the  cere  and  legs 
orange-coloujred,  were  the  adult  females;  whilst  those  with 
duller  plumage  and  grey  legs  were  the  males  or  the  young.  Jn 
an  Australian,  treenjreeper  (Olmacteris  erytkrops)  the  female 
differs  from  the  male  in  "  being  adorned  with  beautiful,  ra- 
"  diated,  rufous  markings  on  the  throat,  the  male  having  this 
"  part  quite  plain."  Lastly,  in  an  Australian  night-jar  "  tho 
"  female  always  exceeds  tbe  male  in  size  and  in  the  brilliance 
"  of  her  tints ;  the  males,  on  the  other  hand,  have  two  white 
"  spots  on  the  primaries  more  conspicuous  than  in  the  female."  " 

We  thns  Roe  that  the  cases  in  which  female  birds  are  more 
coaBpieuousIy  coloiu'cd  than  the  males,  with  tiie  young  in  their 
immature  plumage  resembling  the  adult  males  instead  of  the 
adult  females,  as  in  the  previous  class,  are  not  numerous,  though 
they  are  distributed  in  Tarions  Orders.  The  amount  of  differ- 
ence, also,  between  the  seses  is  incomparably  leas  than  that 
which  frequently  occurs  in  the  last  class;  so  that  the  cause  of 
the  difference,  whatever  it  may  have  been  has  here  acted  on  the 
females  ezthei:  less  enei^tically  or  less  pei^stently  than  on  the 


"  Mi.  Sclater,  uu  the  mcnbation 
of  tha  Struthioaes, '  Proc.  ZooL  Sec.,' 
June  9,  1863.  So  it  is  with  the 
It/;eadarm»ii:  Captain  Musters  says 
('  At  tome  with  the  Patagonians,' 
1871?  p.  128X  that  the  male  is 
larger,  stronger  md  swifter  than 
the  femaW.  and  of  slightly  darker 
colours  ;  yet  he  takea  sole  eharge  of 
the  eggs  and  of  the  yonng.  just  as 

of  Rhea. 

"  For  the  Milvago,  see  ^  Zoology 
of  the  Voyage  of  the  Beagle,' 
Birds,  1841,  p.  16.  For  the  Cliraie- 
tet\a  and  night-jar  (Eurostopodns), 
seeGoold'B  'Handbook  '     '^     "'^ 


than 


led  ^late-coloured  fea 
t  altogether  he  may  b 
I  the  more  beantifiJ  o 
ie  is  larger  and   luor 


1  all  these 


s  this 


ssofca 


vol.  i. 


J.  602  and  97. 
[ieldi-ake  (^b- 


liut  Mr.  Selater  ('Proc.  Zool.  Soe.' 
1866,  p.  lon>  was  much  surprised 
to  obserye  that  the  young  of  both 
sexes,  when  nhont  three  months  old, 
resembled  in  their  dark  heads  and 
necks  the  adult  males,  instead  of 
the  adnlt  females ;  so  that  it  would 

sod  the  Tolmg  have  ret^ned  i 
former  state  of  plumaB*- 
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males  in  the  last  class.  Mr.  Wallace  belieyes  that  the  males 
have  had  their  colours  rendered  less  oonspicTious  for  the  sake  of 
protection  during  the  period  of  inoubatJoi! ;  but  the  differeucc 
hetween  the  sexes  in  hardly  any  of  the  foregoing  cases  appears 
sufficiently  great  for  this  view  to  be  safely  accepted.  In  some 
of  the  cases,  the  hrigliter  tints  of  the  female  are  almost  confined 
to  the  lower  surface,  and  the  males,  iftlius  coloured,  would  not 
liaye  been  exposed  to  danger  whilst  sitfing  on  the  eggs.  It 
shonid  also  be  borne  in  mind  that  the  males  are  not  only  in  a 
slight  degree  less  conspicuously  coloured  than  the  females,  but  are 
smaller  and  weakor.  They  have,  moreover,  not  only  acquired 
the  maternal  instinct  of  incubation,  hut  are  less  pugnacious  and 
vociferous  than  the  females,  and  in  one  insbmce  have  simpler 
vocal  organs.  Thus  an  almost  complete  transposition  of  the 
instincts,  habits,  disposition,  colour,  size,  and  of  some  points  ol 
structure,  has  been  eiFected  between  the  two  sexes. 

Now  if  we  might  assume  that  the  males  in  the  present  class 
Jiave  lost  some  of  that  ardour  which  is  x;sual  to  their  sex,  so  that 
they  no  longer  search  eagerly  for  the  females ;  or,  if  we  might 
assume  that  the  females  ha^e  become  much  more  nnmerous 
than  the  males — and  in  the  case  of  one  Indian  Turnix  the  females 
are  said  to  be  "much  more  commonly  met  with  than  the 
"  males."  ^ — then  it  is  not  improbable  that  the  females  would 
have  been  led  to  court  the  males,  instead  of  being  courted  by 
them.  This  indeed  is  the  case  to  a  certain  extent  with  some 
birds,  as  we  have  seen  with  the  peahen,  wild  turkey,  and  certaiu 
kinds  of  grouse.  Taking  as  our  guide  the  habits  of  most  male 
birds,  the  greater  size  and  strength  as  well  as  the  extraordinary 
pugnacity  of  the  females  of  the  Turnix  and  emu,  must  mcac 
that  thej  endeavour  to  drive  awaj  rival  females,  in  ordei'  to  gain 
possession  of  the  male ;  and  on  this  view  all  the  facta  become 
dear;  for  the  males  would  probably  be  most  charmed  *  ex- 
cited by  the  females  which  were  the  most  attractive  to  them  by 
their  bright  colours,  other  ornaments,  or  vocal  powers.  Sesual 
selection  would  then  do  its  work,  steadily  adding  to  the  nttrao- 
tions  of  the  females;  the  males  and  the  young  being  left  not  at 
all,  or  bnt  little  modiSed. 

Clabs  IIL  When  the  adult  male  Tfsembles  the  adidt  /emale,  the 
young  qf  both  sexes  have  a  pesidiar  first  plumage  Dj  their  Ovin. — 111 

this  class  the  sexes  when  adult  resemble  each  other,  and  differ 
from  the  yoimg.  This  occnrs  with  many  birds  of  many  kinds. 
The  male  robin  can  hardly  be  distinguished  from  the  female, 
bnt  the  joung  are  widely  different,  with  their  mottled  dusky- 
olive  aad  bron-n  plumage.    The  male  and  female  of  the  splendid 

"  Jerdoa,  ■  Birds  of  India,'  vul.  iii.  p.  S&8, 
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scarlet  ibis  are  alike,  whilst  the  young  are  brown ;  and  tha 
ecariet-colour,  though  common  to  hoth  eases,  is  apparently  a 
eezual  characfer,  for  it  is  not  well  developed  in  either  sex  imdei 
confinanent ;  and  a  loss  of  colour  often  occure  with,  brilliai)'" 
males  when  they  are  confined.  With  many  species  of  herons 
the  young  differ  greatly  from  tVe  adults;  and  the  summer 
plumage  "•*  the  latter,  though  common  to  both  sexes,  clearly 
has  a  nuptial  character.  Young  swans  are  slat«-coloured, 
whilst  the  mature  birds  are  pure  white;  but  it  would  be 
Guperflnous  to  give  additional  instances.  These  difiereneeB 
between  the  young  and  the  old  apparently  depend,  as  in  the  last 
two  classes,  on  the  young  having  retained  a  former  or  ancient 
ebtte  of  plumage,  whilst  the  old  of  both  sexes  have  acquired  a  new 
onft  When  the  adults  are  bright  coloured,  we  may  conclude 
&om  the  remarks  jnst  made  in  relation  to  the  scai'let  ibis  and  to 
■many  herons,  and  from  the  analc^  of  the  species  in  the  first  class, 
that  Eueh  colours  have  been  acquired  through  sexual  selection  by 
the  nearly  mature  males ;  but  that,  differently  from  what  occurs 
in  the  first  two  clflBses,  tbe  transmission,  though  limited  to  the 
same  age,  has  not  been  hmited  to  the  same  sex.  Consequently,  the 
seses  when  mature  resemble  each  other  and  differ  from  the  young. 
Class  IV.  Wfien  the  adult  iiuile  resemNeB  the  adult  /emote,  the 
young  of  both  setcea  in  their Jirst  plumage  resemble  the  aduUa, — In  this 
class  tbe  youi^  and  the  adults  of  both  sexes,  whether  briUiantly 
or  obscurely  coloured,  resemble  each  other.  Such  cases  are,  I 
think,  more  common  than  those  in  the  last  class.  We  have  in 
England  instances  in  the  kingfisher,  some  woodpeckers,  the  jay, 
magpie,  crow,  and  many  small  dull-coloured  birds,  such  as  th« 
hedge-warbler  or  kitty-wren.  But  the  similarity  in  plumage 
between  the  young  and  the  old  is  never  complete,  and  graduates 
away  into  dissimilarity.  Thus  the  young  of  some  members  of 
the  kingfisher  family  are  not  only  less  vividly  coloured  than  the 
adults,  bnt  many  of  the  feathers  on  the  lower  surfece  are  edged 
with  brown," — a  vestige  probably  of  a  former  state  of  the 
plmnaga  Frequently  in  the  same  group  of  birds,  even  within 
tho  same  genus,  for  instanco  in  an  Austrahan  genus  of  parro- 
keeta  (Platycercus),  the  young  of  some  species  closely  resemble, 
whilst  the  young  of  other  species  differ  considerably,  from  their 
parents  of  both  seses,  which  ajs  alike.'*  Both  sexes  and  the 
young  of  tho  common  jay  are  closely  similar ;  but  in  tbe  Canada 
jay  (Ferisoreus  eunmfensss)  the  young  differ  so  much  from  their 
parents  that  they  were  formerly  described  as  distinct  species.'* 

"  Jeriion, '  Birds  of  India,'  vol.  i.  "  Gould,  Ibid.  rol.  ii.  pp.  37,  48, 

in>.  223,  22B.  Gould's '  Handbook  to  M. 

toe  Binla  of  Aoitralia,'  voL  i.  pp.  "  Aadnbou, '  Orai  th.  Biography, 

134,  X3ft  vol.  ii.  p.  &6. 
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I  may  remark  l)efore  proceeding  that,  under  the  present  and 
'  aest  two  classes  of  cases,  the  tacts  are  so  complex  and  tie  con- 
clnsions  so  doubtful,  tiat  any  one  who  feels  no  especial  interest 
in  the  subject  had  better  pass  them  over. 

The  btiUiaiit  or  conspicuous  colours  which  charftctorlae  many  birds 
in  the  preserit  class,  can  rarely  or  never  be  of  serrioe  to  tliem  up  a  pro- 
tection ;  BO  that  they  have  probably  bet-n  pained  by  the  maies  throxigh 
3exual  selection,  and  theri  tianalerred  to  the  females  aud  the  young. 
It  in,  however,  possible  that  the  males  may  have  Beleoled  the  more 
attraetive  females ;  and  if  these  transmitted  their  cLaraeters  to  theu' 
offspring  of  both  seses,  the  same  results  would  folbw  as  from  the 
Bel^tHon  of  the  more  attractive  males  by  the  femalos.  Snt  there  is 
evidence  that  this  contingency  has  rarely,  if  evet,  occurred  in  any  of 
those  groiipa  of  birds  in  which  the  sexes  are  generally  alike ;  for,  if 
even  a  few  of  the  anooessive  variations  had  failed  to  be  tfaoaaiitted  to 
both  sexes,  the  females  would  have  slightly  exceeded  the  males  in 
beauty.  Esactly  the  reverse  occurs  undra  nature ;  for,  in  almost  every 
laige  group  in  which  the  seses  generally  resemble  each  other,  the 
males  of  some  few  species  are  in  a  slight  degree  more  brightly  coloured 
than  the  females.  It  is  again  passible  t^t  the  females  may  have 
selected  the  more  beantifiil  males,  these  males  having  reciprocally 
selected  the  more  beautiful  females ;  but  it  is  doubtfnl  whether  this 
double  T>roces8  of  selection  would  be  likely  t«  oeoai,  owing  to  the 
greater  e^erness  of  one  se:  than  the  other,  and  whether  it  would  be 
more  efficient  than  selection  on  one  side  alone.  It  is,  therefore,  the 
meat  prchable  view  that  sesual  selection  has  acted,  in  the  present  claas, 
as  for  as  ornamental  characters  are  concerned,  in  accordance  with  the 
genetal  rule  throughout  the  animal  kingdom,  that  is,  on  the  males : 
and  that  these  have  transmitted  tlieir  gradnallf-acquired  colours, 
either  equally  or  almost  equally,  to  their  offapring  of  both  seies. 

Another  point  is  more  doubtful,  namely,  whether  the  succesaive 
variations  firnt  appeared  in  the  males  after  they  had  become  nearly 
mature,  or  whilst  quite  young.  In  either  case  sexual  selection  must 
have  acted  on  the  male  when  he  had  to  compete  with  rivals  for  the 
possession  of  the  female:  and  in  both  casee  the  characters  thus  acquired 
have  been  transmitted  to  both  sexea  and  all  ages.  Bnt  these  charactiirs, 
if  acquired  by  the  malea  when  adult,  inaj  have  been  transmitted  at 
first  to  the  adults  alone,  and  at  soma  subsequent  period  traiiBfi;rred  l<i 
the  yonng.  For  it  is  known  that,  when  the  law  of  inheritance  at 
corresponding  ages  fails,  the  ofispring  often  inherit  characters  at  an 
earlier  age  than  that  ai  "hieh  they  first  appeared  in  their  parenta." 
Coses  apparently  of  this  kind  have  been  observed  with  birds  in  a  stats 
of  nature.  For  instance  Mr.  Blyth  has  seen  specimens  of  Laniat  rufut 
and  of  Olymbtu  gUutiaiia  which  had  assumed  whilst  young,  in  a  quite 
anomalous  manner,  the  adult  plumage  of  their  paranla.''  Again,  thi.' 
young  of  the  common  swan  (Cyijnaa  oSor)  do  not  cast  off  their  dark 
'eathers  and  become  white  until  eighteen  months  or  tmi  years  old  ;  bul 
"*-  "  "" — '  ■"—  described  the  ease  of  three  vigorous  young  birds,  out 
'■--'• e  bom  pure  white.    Iheae  young  bird* 

and  "  CharieswoTths"  Mag.  of  Ntl. 
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were  not  albinoi-a,  as  abewn  b;  the  colour  of  tlieir  Ijeoka  und  legs,  -nliicb 
Dearly  Tetemblfd  tliu  same  ptirts  in  the  odullg.'^ 

it  may  be  worth  wliile  to  illustrate  the  above  Ihrue  modes  by  which, 
ill  the  preseot  otasa,  tlie  two  sexes  and  the  young  may  have  come  to 
iBBemble  each  other,  bj  the  curious  case  of  the  genua  t'esaet."'  In  the 
hause-sparrow  (F.  <{oni«sfi«u)  the  male  diffHra  mach  from  the  female 
and  from  the  yoang.  The  young  acd  tlie  femalee  are  alike,  and 
ragemblB  to  a  large  extent  l^jth  Bcxee  and  the  yoang  of  the  sparrow  ol 
Palestine  (P.  brocA^iiactjIux),  as  well  aa  of  some  allied  species.  We 
may  ther^ore  aseume  that  the  female  and  youDg  of  the  house'Sparron 
approximately  shew  ua  the  plumage  of  the  piogeniliir  of  the  genua. 
Now  with  the  tree-sparrow  (P.  ■maataaui)  both  sexes  and  the  yoLiDj> 
closely  resemble  the  male  of  the  house-sparrow ;  bo  that  tbey  have  all 
been  nuxUlied  in  the  same  manner,  and  all  depart  from  the  typical 
oolouring  of  theii  early  progenitor.  This  may  have  been  etfected  by 
a  male  ancestor  of  the  tree^pariow  having  varied,  firstly,  when  nearly 
muture :  or,  aecondly,  whilst  quite  youug,  and  by  haTiiiK  in  either  caso 
transmitted  hia  modi£ed  piuioage  to  the  female^i  and  the  youDg ;  or, 
thirdly,  he  may  have  vari^  when  adult  and  transmitted  Ms  plumage 
to  both  adult  sexes,  and,  owing  t«  the  failure  of  the  law  of  inheritance 
at  corresponding  ages,  at  some  subsequent  period  to  his  yoang. 

It  is  impossible  to  decide  which  of  ih(se  three  modes  h»s  generally 
prevailed  throughout  the  present  class  of  cases.  That  the  males  varied 
whilst  young,  and  transmitted  their  variationa  to  their  o&pring  of  both 
sexes,  is  the  most  probable.  I  may  hero  add  tiint  I  have,  with  little 
BDCoeea,  endeavoured,  by  consolting  various  works,  to  decide  how  fnr 
the  period  of  variation  in  birds  has  generally  delermined  the  transmia- 
aion  of  characters  to  one  sex  or  to  both.  The  two  rnles,  often  referred 
to  Tnamely,  that  variations  occurring  late  in  life  are  transmitted  to  one 
and  the  same  aex,  whilst  those  which  uocnr  early  in  life  are  transmitted 
to  both  seiea),  apparently  hold  good  in  the  first,"  second,  and  fourth 
classes  of  cases  \  bat  they  fail  in  the  third,  otlen  in  the  fiflh,'^  and  in 
the  «)!tb  sniall  clHas.  They  apply,  however,  as  far  as  1  can  judge.  10 
a  considerable  miiiority  of  the  species ;  and  we  must  not  forget  the 
striking  generalisation  by  Dr.  W.  Marshall  with  respect  to  the  protn- 
beronoeaon  the  heads  of  bbds.   Whether  or  not  the  two  rules  generally 


"  '  Bulletin  dB  U  ioc  Viudoise 

Andubon,  -Omith.  Biography,*  vol. 

des  Sc  Nat    voL  i    IRbl    p    lj3 

1  p  233,280,378.)    The  Harlequin 

The    youne    of  the    PiltJi     aw^n 

duck  takes  tiree  years  (ibid.  vol.  iii. 

p    614).     The  male    of   the    Gold 

Nlwais  wh   e     but  thi?  ipeLies    ss 

pheasant,     aa    I    hear    from     Mr. 

Mr  bclater    nforma  me    la  believed 

Jenner  Woir,  can  be  distinguished 

to  be  aoth  ng  mo  e  than  a  variety 

Iron,  the  female  when  about  three 

of       he    domestc    swan     (Cy^ntw 

months  old,  but  he  does  not  acquiiD 

tior). 

his  fnit  splendoar  until  the  end  ol 

"  1  am    ndebted  to   Mr.    Blyth 

the    September    in    the    followins 

fo      c      ma     0     n    regard  to  this 

year. 

genu        fne     p  rrow  of  Palestine 

beloase  to  the  -ub-genus  Petronia. 

amerieaius    take    foor    years,    the 

■•  For    instance,    the     males    of 

Flamingo    several    years,  and    the 

Taangra  iestiia  and  FrmgUla  ojanea 

Ardea  imfomeana  two^  years,  before 

require  three    years,  the    male  of 

they  acquire  their  perfect  plumi^e. 

Friagaia  crii  four  years,  to  com- 

See  Andubon.  ibid.  vol.  i.  p.  2Z1; 

plJt:  their  Icnntiful  pluniHge.   (See 

vol.  iiL  pp.  133,  139,  211. 
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Withbirda  it  is  difEoult  to  decide  by  what  standard  we  ought  to  jndga 
of  the  earliuees  or  laleneeB  of  the  period  of  variation,  whether  by  the 
age  m  refeieooe  to  the  dniation  of  iife,  or  to  tlie  power  of  reprodactlon 
or  to  the  number  of  monlts  through  which  the  apeoias  passes.  The 
taonltiD^  of  \sa63,  OTon  within  the  saiua  iiimilf.  sometimes  difera 
much  witbout  any  assignable  cause.  Some  birds  moult  so  early,  that 
nearly  all  the  body  feathers  ore  cast  off  before  the  first  wing-feathera 
ore  fully  (n-owa;  aud  we  caiiDot  believe  that  this  was  the  primordial 
state  of  things.  When  the  period  of  moolting  has  been  accelerated, 
the  age  at  which  the  colours  of  tbe  adult  plumage  are  first  developed 
will  falsely  appear  to  tis  to  be  earlier  thaa  it  really  ia.  This  may  be 
illustroted  by  the  practice  followed  by  some  bird-fanciers,  who  pull 
out  a  few  feathers  from  the  breast  of  nestliog  buJlfiDches,  and  ^m  the 
head  or  neck  of  young  gold-pheasants,  in  order  to  ascertain  their  sei ; 
for  in  the  males,  these  fenthers  are  immediately  replaced  by  coloured 
ones."  Tlie  actual  Jnratiou  ot  life  is  known  in  bnt  few  birds,  so  that 
we  can  hardly  judge  by  this  st&udani,  And,  witti  reference  to  the 
period  at  whioh  the  power  of  reproduolion  is  gained,  it  is  a  remark- 
able fact  that  various  birds  occasionally  breed  whilst  retuiuing  tht;ir 
immature  pluma^^' 

The  fact  of  birds  breeding  in  their  immature  plumage  seems  opposal 
to  tbe  belief  that  sexual  selection  baa  played  as  importaat  a  pai-t,  as  I 
believe  it  has,  in  giving  ornamental  colours,  plumes,  &e.,  to  tbe  males, 
and,  by  means  of  eqoid  transmission,  to  the  females  of  many  species. 
'Xhe  objection  would  be  a  valid  OHO,  if  the  younger  and  less  ornamented 
males  were  as  suocessful  in  winning  females  and  propiigating  their 
kind,  as  the  older  and  more  beautiful  males.  But  we  have  do  reaaon 
to  sappose  that  tliia  is  the  c&ie.  Audubon  speaks  nf  the  breeding  of 
the  immature  males  of  J6t«  iantaia*  as  a  rare  event,  as  does  Mr. 
Swinhoe,  in  regard  to  the  immature  males  «f  Oriolus."  If  the  youn;; 
of  any  speoies  in  their  immatuie  plumage  were  moie  successful  in 
winning  partners  than  thu  adullA,  the  adult  plumage  would  probably 


5 


but  Mr.  Eiyth    informs    me 
certain  herons  apparently  are 
I.     lur.    iiaiiieii    nas   miormea      aimorpllic,  for  white  uid  coloured 
in  regard  to  gold-pteasants,  inJividnals  of  the  aauie  age  may  b« 

"  I  have    noticed  the  following      ubjwried.     The      Harlequin      docli 
OS  ID   Audnbon's  'Omith.    Bio-      (Jnos  AistruHuai,  Linn.)  takes  three 
The  redstart  of  America,      years  to  acquire  its  fnll  pinmage. 


ipbo  ra^cSla,  vol.  i.  p.  303).  though  .  

The  Jits  (astaSis  takes  four  years  to  secund  year  (vol.  iii.  p.  614).     Th. 

com*  to  fall  maturity,  but  some-  White-headed  Esgte  {Faloo  lescocc- 

times  breeds  in  the  eecond  year  (vol.  phalia,  vol  iii.  p.  21fl)  is  likewise 

133).     The  Gna  '  '  


takes  the    same    time,  but    breeds 

state.     Some  species  of  Oriolns  (a 

before    aoqui.-lng  its  foil  plumage 

cording    to    Mr.   Bijth     and    11 

68)    Ukewise     breed    befoie     tb 

young  white;  and  white,  mottled. 

Men  breeding  together  (voL  it.  p. 
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•oon  bp  loBt,  aa  tlie  males  wonld  prevail,  which  retained  their  ii 
dreEB  ba  the  longest  period,  ntid  thas  the  character  of  the  apeciea 
would  nltimatel;  be  modifled."  If,  on  the  other  hand,  the  young  never 
succeeded  iu  obtsining  a  female,  the  habit  of  early  ie;>rodiietion  would 
;)erhHpe  be  sooner  or  Inter  elimiDated,  from  being  BuperQuona  and 
entailing  waste  of  power. 

The  plumnge  of  certain  birds  goes  on  increasing  in  beauty  during 
many  years  after  they  are  folly  mature ;  this  is  the  case  with  the  train 
ef  the  peacock,  with  some  of  Uie  birds  of  paradise,  and  with  the  crest 
fcnd  plumes  of  certain  herons,  for  instanre,  the  ArAw  Ivdtivutaiaa." 
But  it  is  douhtful  whether  the  oontinned  development  of  euoh  feathers 
is  the  result  of  the  selection  of  suoceesive  benefioiaJ  lariitiona  (thongh 
this  is  the  most  probable  view  with  birds  of  pojadiae)  or  merely  of  oon- 
tinnoas  growth.  Most  fishes  eontinne  inoroasing  in  size,  as  long  as  they 
are  in  good  health  and  have  plenty  of  food;  and  a  somewhat  aimHar 
law  may  pi^vail  with  the  plumes  of  birds. 

Class  V.  TFften  (R«  odttHn  0/  tort  s«ie*  fame  a  dittinel  tffjttfer  and 
mmmeT  plumage,  wluslher  or  not  the  male  divert  from  the  /emale,  the 
Smtng  rosemWe  llie  adiiUa  0/  both  eexes  in  tSeir  minter  dreet,  or  much 
more  rarely  in  their  «amm«r  dre»,  or  they  TeaeaJ/le  (Ae  /emole*  otojie. 
Ot  the  yattng  may  have  an  intermediate  diarader ,-  or,  again,  they  may 
difer  greatiy  from  Ihead^la  in  both  iheirieaional plujnager. — The  cases 
in  this  clai<s  are  singularly  complex;  nor  is  this  surprising,  as  they 
depend  on  inheritance,  limited  in  a  greater  or  less  degree  in  three 
different  ways,  namely,  by  sci,  age,  and  the  Beaaon  of  the  year.  In 
somecaaea  theindividualBOf  the  same  species  ^asa  throogh  at  least 
five  distinct  states  of  plnmage.  With  the  species,  in  which  the  male 
differs  from  the  female  during  the  summer  aeason  alone,  or,  which  is 

■er,  during  both  seasons,"  the  yonng  generHUy  resemble  the  females, 
"*    ■"  "    '      -'■">--'    -'  "tth  America,  and  apparently 

With  those  species,  the  sexei 
J  and  winter,  the  jonng  may 

*'  Othei-    nnimals,  belonging   to  "  Jerdon,  'Birdi  of  India,'  voL 

quite   distinct    classes,   are    either  iii.   p.   507,   on  the   peacock.     Di-. 

hahitnally   or   occasionally  oapablo  Marshall,  thinks  that  the  older  and 

of  breeding  bafore  they  hive  fully  more   brilliant  males   of   birds    of 

acquired    their    adalt    chaiacters.  paradise,  haye  an  advantaKe   over 

This   is  the   case   with  the  young  the   younger  mslss;  see  'Archives 

males  of  the  salmon.     Several  am-  NderlandaSea,'  torn.  vl.  1871. — On 

phibians  have  been  known  to  breed  Ardea,  Audubvn,  ibid.   vol.   iii.   p. 

whilst  retainiDg  their  larval  struc-  159. 

tnre.      Fritz     MUller    has     shewn  "  For  illostrative  cases  see  vol. 

"  Faeta  and  Arguments  for  Darwin,"  iv.  of  MacgilliTray'a  'Hist.    Bril. 

Eng.  trans.  1869,  p.  79>  that  the  Birds;' on  Tringa,  fic^pp.  229,271 ; 

maiea  of  several    amphipod  crusta-  on   the    Uacheies,  p.  172;  on   the 

ceans  become  sexually  mature  whilst  Clutradrias  hiaiicida,  p.  118;  on  the 

young ;  and  I  infer  that  this    Is  a  Charadriaa  phnialis,  p.  94. 

iase  of  premature  breeding,  hecansa  *'  For  the  gold  finch  of  N.  America, 

they  have  not  as  yet  acquired  their  FringSla  tristis,  Linn.,  see  Audobun. 

fully-developed  claspers.     All  sncli  '  Ornith.  Biography,"  vol.  i.  p.  171. 

tacU    are    highly    interesting,    as  For  the  Malnri,  Oonld'e  '  Handbook 

bearing   on  one    means  by   which  ta  the  Birds  of  Aoatralia,  vol.  i.  p. 

■  species  may  nndergo  great  modifi-  318 
a&[ions  of  chiracter. 
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resemble  the  aduife,  firstly,  in  their  winter  dress;  Becondly,  and  thiaii 
of  muuh  rarer  occurreocc,  in  their  auminer  dreoB ;  thirdly,  tbey  may  ba 
intermediate  between  tbeae  two  elates ;  and,  foarthiy.  thoj  may  differ 
ereutif  froni  the  adults  at  aU  scusons.  We  have  an  instance  of  Ihb 
first  of  these  four  cag»  in  one  of  the  egrets  of  India  (Btipbus  coro- 
mandiu),  iit  which  the  youna  and  the  adults  of  both  sexes  are  white 
dnringthewiater,  the  adults  becoming  soli ien-bnff  daring  the  anmmer. 
With  the  Kaper  ( JntubnniM  oacifatM)  of  India  vm  have  a  similar  t»jtit', 
but  the  <!oluur»  are  reversed :  for  the  young  and  tlie  adults  of  both 
eeies  are  grey  and  black  during  the  winter,  the  adults  becuming  white 
doriDK  the  summer.*'  Aa  an  instance  of  the  second  vsse,  the  young  of 
the  razor-bill  {Aiea  tarda,  Liuii.),  in  an  early  state  of  plumage,  are 
coloured  like  the  adult<  daring  the  summer;  and  the  young  of  the 
white-erowned  sparrow  of  Korth  America  {FriTtgiUa  lencoplrya),  as  soun 
US  fledged,  have  elegant  white  stripes  on  their  heads,  which  are  lost  by 
the  yoQiig  and  the  old  during  the  winter.'*  With  respect  tu  the  third 
caae,  namdy,  that  of  the  young  having  an  intermediate  character  between 
the  summer  and  wmter  adnlt  plumages,  Yari-ell"  insists  that  this 
occuis  with  nmny  waders.  Lastly,  in  regard  to  the  young  difleriug 
greatly  from  both  sexes  in  their  adult  summer  and  winter  plumages, 
this  occurs  with  some  herons  and  egrets  of  North  Ameiiva  and  India, — 
the  young  alone  being  white. 

I  will  make  only  n  few  remarks  on  these  complicated  cases.  When 
the  young  resemble  the  feiuules  in  their  summer  dress,  or  the  adults  of 
both  sexes  in  their  winter  dress,  the  cases  ditft^r  from  thoes:  given  under 
Classes  I,  and  III.  only  in  the  characters  originally  acquired  by  the 
males  during  the  breedin^-seasDu,  having  been  limited  in  their  tMtis- 
mission  to  the  corresponding  season.  When  the  adults  have  a  distinct 
summer  and  winter  plmnage,  and  the  young  differ  from  both«  the  ca^ 
is  more  difficult  to  understand.  We  may  admit  as  probable  that  the 
young  have  retained  an  ancient  state  of  plamaite  ;  we  can  account  by 
seiu^  selection  for  the  summer  or  nuptial  plumage  of  the  adults,  but 
how  are  we  to  acwinnt  for  their  distinct  winter  plumage?  If  wa  couid 
admit  that  this  plumage  serves  in  all  cases  as  a  protection,  its  ac- 

?tiiremeDt  would  be  a  simple  affair ;  but  there  seems  no  good  reason 
V  this  admission.  It  may  be  suggested  that  the  widelj  diflerent 
conditions  of  life  during  the  winter  and  summer  tare  acted  in  a  direct 
manner  OQ  the  nluoisge;  this  nwy  have  had  some  effect,  but  I  have 
not  much  confidence  in  so  great  a  difference  aa  we  sometimes  see 
between  the  two  plumages,  having  been  thus  cftused.  A  more  probable 
explanation  is.  that  an  aucient  style  of  plumage,  partially  modified 
through  the  transference  of  some  characters  from  the  stiuimer  plumage, 
has  been  retained  by  the  adults  during  the  winter.  Finally,  all  the 
oases  in  onr  present  class  apparently  depei>d  on  characlers  acquired  by 
the  adult  males,  having  been  variously  limited  in  their  tmnamissiua 
according  to  age,  season,  and  sex^  but  it  would  not  he  worth  while  to 
attempt  to  follow  out  these  complex  relations. 


vol.  iii.  p.  749.     On  the  Anastomns,  of  eertain  herons  and  egrets  being 

He  Blytli,  in  'Ibia,'  IBST,  p.  173.  white. 

"  On  the  Alca,  see  MaogilliTmy,  "  'History  of  British  Birds,' vol 

Hbt.  Brit.  Birds,*  vol.  v.  p.  3i7.  *   "»»■  p.  150.  ■ 
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C(,4sa  VI.  Tti  jroin^  i«  iftfii"  fit^t  plamage  differ  from,  e.a.iik  othfv 
aceording  to  >ex;  (fce  yoimg  malei  Telembling  more  or  lets  doeely  Oie  adalt 
male*;  aud  the  ymmg  fsmaUa  mare  or  less  cjoselif  Om  adalt  feiriaies. — 
The  casea  in  the  preseut  class,  though  occurring  in  vacioua  groupa,  ara 
not  nnmecons ;  yet  it  aeems  the  most  natural  thing  that  the  young 
ihoald  at  first  somewhat  lesemble  the  adults  of  the  same  sex,  and 
nadually  become  mora  and  more  like  them.  The  adall  male  blackcai 
[Sylvia  airieimilla)  has  a  black  bead,  that  of  the  femeJe  bejne  reddish 
brown ;  And  I  am  informed  b;  Mr,  Bl;tb,  that  the  youDg  of  both  eexee 
can  be  distioguished  by  thi.^  character  even  aa  neetliags.  In  the  famil; 
ijf  thrushes  an  onusu&l  number  of  simiiar  caaee  have  been  notioed ;  thus, 
the  male  blaokbitd  (JTurdiu  merata)  caa  be  dititinguLdhed  in  ibe  nest 
from  the  female.  The  tiro  sexes  <if  tlie  mocking  bird  (Turdfu  palyglotlus, 
Liun.)  differ  very  little  from,  each  othei,  yet  the  males  can  easily  be 
diaticgoished  a!  a  very  early  age  from  the  lemales  by  shewing  more 
pure  white."  The  males  of  a  forsst-thruah  and  of  a  loot-thrush 
{Oroeelei  etyihrogaetra  and  Petnwinela  cyanea)  have  much  of  their 
plumage  of  a  Bne  blue,  whilst  the  females  are  brown ;  and  the  nestling 
malea  of  both  species  have  their  m^awing  and  tail-feathers  edged  witU 
blue,  whilst  those  of  the  female  are  edged  vfilh  brown."  In  the  young 
blackbird  the  wing  feathers  asaume  their  mature  character  and  become 
black  after  the  othera  ;  on  tbe  other  hand,  in  the  two  species  jost  named 
the  wing-feathers  become  blue  before  tlie  othera.  "the  most  pro1:ubla 
view  with  reference  to  the  oases  in  the  present  clafs  is  that  the  males, 
differently  from  what  ocours  in  Class  T,,  have  transmitted  their  colours 
to  their  mole  ofiBprlug  at  an  esrlier  age  than  that  at  which  they  were 
&iet  acquired;  for,  if  the  males  had  varied  whilst  quite  young,  their 
oharaotera  would  probably  have  been  transmitted  tfl  both  seses." 

In  Althurv)  polytm«s,  a  humming-buTi,  the  male  is  splendidly  coloured 
black  und  green,  and  two  of  the  tEiil-feathers  ate  immensely  lengthened ; 
the  female  has  an  ordinary  tail  and  ioconspicuous  coknira;  now  the 
youug  males,  iuetead  of  resembling  the  adult  female,  in  accordanca 
with  the  common  rule,  begin  from  the  first  to  aaaurae  the  colours  proper 
to  their  sex,  and  their  tail-feathere  scon  oecome  elongated.  I  owe  this 
information  to  Mr.  Gould,  who  hsa  given  me  the  following  more  striking 
and  as  yet  unpublished  case.  Two  humming-birds  belonging  to  the 
genus  Eustephanna,  both  beautifully  coloored,  inhabit  the  small  island 
of  Juan  Fernandez,  and  have  always  been  ranked  as  specifically  dis- 
tinct. But  it  has  lately  been  ascertained  that  tbe  one,  which  is  of  a 
rich  chesnut-bcown  colour  with  a  golden-red  head,  is  the  male,  whilst 
tbe  other,  which  is  el^antly  variegated  with  green  and  white  with  a 
mctallic-greeo  head  is  the  female.     Now  the  young  &om  the  hist 


«  Audobon, '  Ormth.  Biography,' 

'Ornitb.  Bk^raphy,'  vol.  iv.  p.  39!), 

vol.  i.  p.  113. 

and  so  it  is  with  the  nestlings  of  a 

"  Ml'.  C.  A.  Wright,    ia  'ibis,' 

blue  nuthatch,  iJsnrf^opAii^/iTMitaiij 

vol.  vL  1864,  p.  65,     Jerdon, '  Birds 

of  India  (Jerdon,  ■  Birds  of  India,' 

of  India,"  vol.  i.  p.  615.     See  also  on 
thB   Waekhird,  BIyth    in  Charles- 

vol.   i.    p.    368).     Mr.   Blyth    also 

inforiDB  me  that  th«  seies  of  tlie 

worth's  '  Mag.  of  Hat.  HiMory,'  vol. 

Btonechat,    Saxkola    fvHcola,     are 

i.  1837,  p.  113. 

"  The  following  additional  cases 

Mr.  Salvia  gives  Cftoc.  Zoolog.  Soc' 

1870,  p.  206),  the  cms  of  ahum- 

of  Taaajra  rafcj-a  can  be  diBtingnished 

miug-bird,  like  the  following  one  o( 

from  the  touob  ftroalea  (Audubon. 
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somewhat  resemlilB  the  adulta  of  tbe  oorretipnnding  EBX,  the  teseiiiillai.i« 
gittdnaUy  beooming  moru  and  more  complete. 

In  couaidering  this  ]ast  case,  if  as  belbre  we  take  the  plumage  of  thf 
^oung  as  HOT  gnide.  it  nould  appear  that  hoth  sexes  bare  beea  rendered 
oeuatirul  independent!}';  and  not  that  one  eez  has  partially  traneferiea 
Its  beauty  to  the  other.  The  male  apparently  has  acquired  his  bright 
raloora  through  sexual  selection  in  uie  same  manner  as.  Sot  instance, 
the  peacock  or  pheaaaot  in  our  first  class  of  cases ;  and  the  female  in 
the  same  manneF  aa  the  female  Rb^nchiea  or  Turnix  in  our  second 
dass  of  cases.  But  there  is  much  diSovilty  in  understanding  how  thi* 
E»uld  have  tieea  cfiuctcd  at  the  same  time  nith  the  two  sexes  of  the 
sacne  species.  Mr.  Salvia  states,  aa  we  have  seen  in  theeigbtli  chapter, 
that  vith  certain  humming-birds  the  males  greatlj  exceed  the  females 
ia  number,  whilst  with  other  species  inhabiting  the  same  country  the 
females  greatly  exceed  the  males.  If,  then,  we  might  assnme  that 
during  some  former  lengthened  period  the  males  of  the  Juan  Fernandez 
species  bad  greatly  esceedad  Ibe  females  in  nnmbeT,  but  that  during 
another  Icnc^hened  period  ttie  females  had  far  exceeded  the  males,  we 
could  nQderstaiiid  how  the  males  at  one  time,  and  the  ffmnles  at 
another,  might  have  been  rendered  beautiful  by  tbe  selection  of  the 
brighter-coloured  individiiale  of  either  box;  both  sexes  transmitting 
their  characters  to  their  young  at  a  rather  earlier  age  than  usual. 
Whether  this  is  the  true  explanation  I  will  nut  pretend  to  say;  but  the 
[»su  ia  too  remarliable  to  be  passed  over  without  notice. 

We  liave  now  seen  in  all  six  classes,  that  an  intimate  relation 
sxists  between  the  plum^e  of  the  young  and  the  adults,  either 
of  one  sex  or  both.  These  relations  are  fairly  well  explained 
on  the  principle  that  one  ses— this  being  in  the  great  majority 
of  cases  tha  male — first  acquired  through  varialjon  and  sexual 
selection  bright  colours  or  other  ornaments,  and  transmitted 
them  in  Tarions  ways,  in  accordance  with  the  recognised  laws  of 
inheritance.  Why  variations  have  occurred  at  different  periods 
of  life,  even  sometimes  with  species  of  the  same  group,  we  do  not 
know,  but  with  respect  to  the  form  of  transmission,  one  important 
determining  cause  seems  to  be  the  age  at  which  tbe  variations 
first  appear. 

From  the  principle  of  inheritance  at  corresponding  ages,  and 
from  any  variations  in  colour  which  occurred  in  the  males  at  an 
early  age  not  being  then  selected — on  the  contrary  being  often 
eliminated  as  dangerous — whilst  Bimilar  variations  occurring 
at  or  near  the  period  of  reproduction  have  been  preserved,  it 
follows  that  the  plumage  of  the  young  will  often  have  been  left 
unmodified,  or  but  little  modified.  We  thus  get  some  insight 
info  the  colouring  of  the  progenitors  of  our  existing  species.  In 
a  vast  number  of  species  in  £ve  out  of  our  six  classes  of  caeeci, 
the  adults  of  one  sex  or  of  both  are  bright  coloured,  at  least 
during  the  breeding-season,  whilst  the  young  are  invariably  less 
oiighyy  coloured  than  the  adults,  or  are  ijuite  dull  cdourwl : 
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for  no  instance  is  known,  as  far  as  I  can  discover,  ot  the  yormg 
of  duU-ooloured  species  displaying  bright  colonre,  or  of  the  yonng 
of  brighl^ooloiired  speoiea  being  more  brilliant  than  their  parents. 
In  the  iburth  class,  however,  in  which  the  yonng  and  the  old 
resemble  each  other,  there  are  many  species  (though  by  no 
means  all),  of  which  the  young  are  bright-coloured,  and  as  these 
form  whole  groups,  we  may  infer  that  their  early  progeniiotB 
were  likewise  hi^ht.  With  this  exception,  if  wo  look  to  the 
birds  of  the  world,  it  appears  that  their  beauty  has  been  much 
increased  since  that  period,  of  which  their  immature  plumage 
gives  us  a  partial  record. 

On  ihe  Colour  of  ike  Flamage  in  relation  to  Protection. — It  wiD 
have  been  seen  that  I  cannot  follow  Mr,  "Wallace  in  the  belief 
that  dull  colours,  when  confined  to  the  females,  have  been  in 
most  cases  specially  gained  for  the  sate  of  protection.  There 
can,  however,  be  no  doubt,  as  formerly  remarked,  that  both 
sexes  of  many  birds  have  Imd  their  colours  modified,  so  as  to 
escape  the  notice  of  their  enemies;  or  in  some  instances,  so  as  to 
approach  their  prey  unobserved,  just  as  owls  have  had  their 
plumage  rendered  soft,  that  their  flight  may  not  be  over- 
heard. Mr.  Wallace  remarks  "  that  "  it  is  only  in  the  tropics, 
"  among  forests  which  never  lose  their  foli^e,  that  wo  find 
"  whole  groups  of  birds,  whose  chief  colour  is  green."  It  will  be 
admitted  by  every  one,  who  has  ever  tried,  how  difficult  it  is  to 
distinguish  parrots  in  a  leaf-covered  tree.  Nevertheless,  we 
must  remember  that  many  parrots  are  ornamented  with  crimson, 
blue,  and  orange  tinte,  which  can  hardly  be  protective.  Wood- 
peckers are  eminently  arboreal,  but  besides  gieen  species,  there 
are  many  black,  and  black -and-wiute  kinds — all  the  species 
being  apparently  exposed  to  nearly  the  same  dangers.  It  is 
therefore  probable  that  with  tree-hannting  birds,  stroi^ly-pro- 
nounced  colours  have  been  acquired  through  sexual  selection, 
but  that  a  green  tmt  has  bean  acquired  oftener  than  any  other, 
from  the  additional  advantage  of  protection. 

In  regard  to  turds  which  live  on  the  ground,  every  one  admits 
that  they  are  coloured  so  as  to  imitate  the  surrounding  surface. 
How  difficult  it  is  to  see  a  partridge,  snipe,  woodcock,  certam 
plovers,  larks,  and  night-jars  when  crouched  on  ground.  Animals 
inhabiting  deserts  offer  the  moat  striking  cases,  for  the  bare 
surface  afifords  no  concealment,  and  nearly  aU  the  smaller  quad- 
rupeds, reptiles,  and  birds  depend  for  safety  on  their  colours, 
Mr,  Tristram  has  remarked  in  regard  to  the  inhabitants  of  tha 
&hara,  that  all  are  protected  by  their  "isabelline  or  sand- 

•*  '  WeBtminster  Review,'  Jnly,  1867,  p.  6, 
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"  coIdhi."  "  Calling  to  my  reooUection  the  desert-birds  of  South 
America,  as  well  as  most  of  the  ground-birda  of  Great  Britain, 
it  appeared  to  me  that  both  eexes  in  such  cases  aie  geaerallj 
coloured  nearly  alike.  Aecorddi^Jj,  I  applied  te  Mr.  Tristram 
with  respect  to  the  birds  of  the  Sahara,  and  he  has  kindly 
given  me  the  following  information.  There  are  twenty-sii 
epecies  belonging  to  fifteen  genera,,  which  manifestly  have  their 
plumage  coloured  in  a  protective  manner;  and  this  colouring  is 
*,ll  the  more  striking,  as' with  most  of  these  birds  it  differs  from 
that  of  theii  congeners.  Both  seses  of  thirteen  out  of  the 
twenty-six  species  are  coloured  in  the  same  manner ;  but  these 
belong  to  genera  in  which  this  rule  commonly  prevails,  so  that 
they  tell  us  nothing  about  the  protective  colours  being  the  same 
in  both  seses  of  desert-birds.  Of  the  other  thirteen  species,  three 
belong  to  genera  in  which  the  seies  usually  differ  from  eacli 
other,  yet  liore  thoy  have  the  seiea  alike.  In  the  remaining  ten 
species,  the  male  differs  from  the  female ;  but  the  difference  is 
confined  chiefly  to  the  under  surface  of  the  plumage,  which  is 
concealed  when  the  bird  crouches  on  the  ground ;  the  head  and 
back  being  of  the  same  sand-colotired  hue  in  the  two  seses.  So 
that  in  these  ten  species  the  upper  surfaces  of  both  Seses  have 
been  acted  on  and  rendered  alike,  through  natural  selection,  for 
the  sake  of  protection ;  whilst  the  lower  surfaces  of  the  males 
alone  have  been  diversified,  through  sexual  selection,  for  the 
sake  of  ornament.  Here,  SS  both  seses  ate  equally  well  pro- 
tected, we  clearly  see  that  the  females  have  not  been  preTented 
by  natural  selection  from  inheriting  the  colours  of  their  male 
parents;  so  that  we  must  look  to  the  law  of  sesually-limit«il 


In  all  parts  of  the  world  both  seses  of  many  soft-billed  birds, 
specially  those  which  frec[nent  reeds  or  sedges,  are  obscurely 
coloured.  No  doubt  if  their  colours  had  b«n  briHiaat,  they 
would  have  been  much  more  conspicuous  to  their  enemies ;  but 
whether  their  dull  tints  have  been  specially  gained  for  the  sake 
of  protection  seems,  as  far  as  I  can  judge,  rather  doubtfnl.  It 
is  still  more  doubtful  whether  such  duC  tints  can  have  been 
gained  for  the  sake  of  ornament.  Wemust,  however,  bear  in  mind 
that  male  birds,  though  dull-coloured,  often  differ  much  from 
their  females  (as  with  the  common  sparrow),  and  this  leads  to 
the  behef  that  such  colours  have  been  gained  through  sesuai 
selection,  from  being  attractive.  Many  of  the  soft-billed  birds 
are  Bongsters ;  and  a  discussion  in  a  former  chapter  should  not 

"  '  Ibis,"  1859,  vol,  L  p.  429,  rf      his  eiperieuce  of  the   Sahara,  this 
»f.     I>T.  Kohlfs,  however,  rcTDarks      ^tatemetit  is  too  z^ti-i^nir. 
to  m«  in  a  letter  thttt,  Hccordtog  » 
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bo  forgotten,  in  which  it  was  shewn  that  the  best  songsteis  are 
rarely  ornamented  with  bright  tints.  It  would  appear  that  fesmle 
birds,  as  a  general  rule,  have  selected  their  mates  either  for  their 
ewoet  voices  01  gay  colours,  but  not  for  both  charms  combined. 
Some  species,  which  are  manifestly  coloured  for  the  sake  of 
protection,  such  as  the  jack-snipe,  woodcock,  and  night-jar,  are 
likewise  marked  and  shaded,  according  to  our  standard  of  taste, 
with  estremo  elegance-  In  such  cases  we  may  conclude  that 
both  natural  and  sesual  selection  have  acted  conjointly  for 
protoctiott  and  omajnent.  Whether  any  bird  exists  which  does 
not  possess  some  special  attraction,  by  which  to  charm  the 
ipposite  sei,  may  be  doubted.  When  botlt  sexes  are  bo  obscurely 
coloured  that  it  would  be  rash  to  assume  the  agency  of  sexual 
selection,  and  when  no  direct  evidence  can  be  advanced  shewing 
that  such  colonrs  serva  as  a  protection,  it  is  best  to  own  complete 
ignorance  of  the  canse,  or,  which  comes  to  nearly  the  same  thing, 
to  attribute  the  result  to  the  direct  action  of  the  conditions  of  life. 

Both  sexes  of  many  birds  are  conspicuously,  though  not 
brilliantly  coloured,  such  as  the  numerous  black,  white,  or 
piebald  species ;  and  these  colonrs  are  probably  the  result  of 
sexual  selection.  With  the  common  blackbird,  capercailzie, 
blackcock,  black  scoter-duck  (Oidemia),  and  even  with  one  of 
the  birds  of  paradise  (Lophorina  atra),  the  milles  alone  are  black, 
whilst  the  females  are  brown  or  mottled;  and  there  can  hardly 
be  a  doubt  that  blackness  in  these  cases  has  been  a  sexually 
selected  character.  Therefore  it  is  in  some  degree  probable  that 
the  complete  or  partial  blackness  of  both  sexes  in  such  birds  as 
crows,  certain  cockatoos,  storks,  and  swans,  and  many  marine 
birds,  is  likewise  the  result  of  sexual  selection,  accompanied  by 
equal  transmission  to  both  sexes ;  tot  blackness  can  hardly  serve 
in  any  case  as  a  protection.  With  several  birds,  in  which  the 
male  alone  is  black,  and  in  others  in  which  both  sexes  are 
black,  the  beak  or  skin  about  the  head  is  brightly  coloured,  and 
the  contrast  thus  afforded  adds  much  tfl  their  beanty ;  we  see 
this  in  the  bright  yellow  beak  of  the  male  blackbird,  in  the 
crimson  skin  over  the  eyes  of  the  black-cock  and  capercai5zie,  in 
the  brightly  ani  variously  coloured  beak  of  the  scoter-drake 
(Oidemia),  in  the  red  beak  of  thechoi^h  {Cor?™s  i^acuiu8,Iiinn.), 
of  the  black  swan,  and  the  black  stork.  This  leads  me  to  remark 
that  it  is  not  incredible  that  toucans  may  owe  the  enormous 
dze  of  their  beaks  to  sexual  selection,  for  the  sake  of  displaying 
the  diversified  and  vivid  stripes  of  colour,  with  which  these 
^i^ans  are  ornamented."    The  naked  tBdn,  also,  at  the  base  of  the 

"  No  satisfsctnry  eiplanation  has  siie,  ani  still  less  of  the  bright 
H-sr  been  offersd  of  the   immense      colours,  of  the  tonciin'a  ijoak       M' 
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beak  and  round  the  eyes  is  likewise  often  brilliantly  coloured 
and  Mr.  Gonld,  in  speaking  of  one  species,"'  says  that  the  colouns 
of  the  beak  "  are  doubtless  in  the  finest  and  most  brOIiant  slate 
"  dnring  the  time  of  pairing."  There  isno  greaterimprobability 
that  toucans  should  be  encumbered  with  immense  beaks,  though 
rendered  as  light  as  possible  by  their  cancellated  structure,  for 
the  display  of  fine  colours,  (an  object  felsely  appearing  to  us 
unimportant),  than  that  the  male  Argus  pheasant  and  some  other 
birds  should  bo  enonmbered  with  plumes  so  long  as  to  impede 
their  flight. 

In  the  same  manner,  as  the  males  alone  of  various  species  are 
black,  the  females  being  dull-coloured ;  so  in  a  few  cases  the 
males  alone  are  either  wholly  or  partially  white,  as  with  the 
several  bell-birds  of  South  America  (Chasm  orhynchus),  the 
Antarctic  goose  {Bemida  antarctica),  the  silver-pheasant,  &c., 
whilst  the  females  are  brown  or  obscurely  mottled.  Therefore, 
on  the  same  principle  as  before,  it  is  probable  that  both  sexes  of 
many  birds,  such  as  white  cockatoos,  several  egrets  with  their 
beautiful  plumes,  certain  ibises,  gulls,  terns,  &c.,  liave  acquired 
their  more  or  less  completely  white  plumage  through  sesual 
selection.  In  some  of  these  cases  the  plumage  becomes  white 
only  at  maturity.  This  is  the  caso  with  certain  gamiets,  tropic- 
birds,  &c.,  and  with  the  snow-goose  (^wser  kyperboreus).  As  the 
latter  breeds  on  the  "barren  grounds,"  when  not  covered  with 
snow,  and  as  it  migrates  southward  durii^  tha  winter,  there  is 
no  reason  to  suppose  that  its  snow-white  adult  plumage  serves 
as  a  protection.  In  the  Jnasfumus  oscituns,  we  have  still  better 
evidence  that  the  white  plumage  is  a  nuptial  character,  for  it  is 
developed  only  during  the  summer  ;  the  young  in  their  imma- 
ture state,  and  the  adults  in  their  winter  dress,  being  grey  and 
black.  With  many  kinds  of  gulls  (Larus),  the  head  and  oeck 
become  pure  white  during  the  summer,  being  grey  or  mottled 
during  the  winter  and  in  the  young  state.    On  the  other  hand. 


Butts    ('Tlie     Katuralist    on    the  liy  its  bieadth,  depth,  ss   well   as 

Amazons,'   vol.   ii.    lSt>3,   p.   3^1)  length,  is   not   inleltigible   on   the 

(tates  that  they  nse  their  beaks  for  view,  that    it  serves  merelj  as  an 

reaching  fmit  at  the  eitreme  tips  organ     of    prehension.     Mr.     Belt 

of  the    branches;  and  likewise,  as  belieres  ('The  Naturalist  in  K.'is- 

itnted   by  other    authors,  for   ei-  ragua,"  p,  197),  that  tho  prindpai 

traoting  eggs  and  young  birds  from  use   of  the   beak   U    as  a  defence 

the  nests  of  other  birds.     But,  as  against   enemies,  especially  to  Uk 

Mr.  Bales  admil^  tha  beak  "can  female  vh list  nesting  ia  a  liale  in  • 

"  feotly-formed  iastmment  flir  the 
"  end  to  which  it  is  applied."  The 
great  bulk  of  the  beat,  as  shewn 


yGooc^le 


Chap.  XVI.       Birds— Conspicuous  Colours  493 

with  the  srealier  gulls,  or  sea-mews  (Gavia),  and  with  some  tems 
tStema),  eiactly  the  teyerse  oconrs ;  for  the  heads  of  the  youi^ 
birds  during  the  first  year,  and  of  tie  adults  during  the  wiuter, 
are  eithei  pure  white,  of  much  paler  coloured  than  during  the 
hreeding-Beaa.'jii.  These  latter  cases  offer  another  instajiee  of  the 
capricious  manner  in  which  sexual  Belection  appears  often  to 
nave  acted."^ 

That  aquatic  birds  have  acquired  a  white  plumage  so  miicli 
oftecer  than  terrestrial  birds,  probably  depends  on  their  large 
size  and  stroi^  powers  of  flight,  s'>  that  they  can  easily  defend 
themselves  or  escape  from  birds  of  prey,  to  which  moreover  they 
are  not  much  exposed.  Consequently,  sexnal  selection  has  not 
here  been  interfered  with  or  guided  for  the  saie  of  protection. 
No  doubt  with  birds  which  roam  over  the  open  ocean,  the  males 
and  females  could  And  each  other  much  more  easily,  when  made 
conspicuous  either  by  being  jjerfectly  white  or  intensely  bla/;fc; 
so  that  these  colours  may  possibly  serve  the  same  end  as  the 
call-notes  of  many  land-birds."  A  white  or  black  bird  when  it 
discovers  and  flies  down  to  a  carcase  floating  on  the  sea  or  cast 
up  on  the  beach,  wiE  be  seen  from  a  great  distance,  and  will 
guide  other  birds  of  the  same  and  other  species,  to  the  prey ;  but 
as  this  would  be  a  disadvantage  to  the  first  finders,  the  indi- 
viduiils  which  were  the  whitest  or  blackest  would  not  thua 
procure  more  food  thaa  the  Jess  strongly  coloured  individuals. 
Hence  conspicuous  colours  cannot  have  been  gradually  acquired 
for  this  purpose  through  natural  selectioa. 

As  seiual  selection  depends  on  so  fluctuating  an  element  as 
taste,  we  can  understand  how  it  is  that,  within  the  same  group 
of  birds  having  nearly  the  same  habits,  there  should  exist  white 
or  nearly  white,  as  well  as  black,  or  nearly  black  species, — for 
instance,  both  white  and  black  cockatoos,  storks,  ibises,  swans, 
t.^rns,  and  petrels.  Piebald  birds  likewise  sometimes  occur  in 
I  lio  same  groups  together  with  black  and  white  species ;  for 
instance,  the  black-necked  swan,  certain  terns,  and  the  common 
magpie.  That  a  strong  contrast  in  colour  is  agreeable  to  birds, 
we  may  conclude  by  looking  through  any  large  collection,  for 
the  sexes  often  differ  from  each  other  in  tjie  male  having  the  pale 

high  in  the  air,  like  miume  birda 
over  the  ocean,  threB  or  four  specips 
-■ol.  V,  p.  515,  584,  626.  On  the  are  almost  wholly  or  lai^ely  white, 
Inser  hyperboi'eua,  AadDbon,'Or-  and  that  many  others  are  btach.  So 
nitb.  Biography,*  vol.  iv.  p.  5G2.  that  here  a^ain  coQspLcaoDx  ouleura 
On  the  AnastomuB,  Mr.  Blyth,  in 
'Jbi^'1867,  p.  173. 
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parts  of  a  purer  white,  and  the  yariouslj  colouroii  dark  parla  ol 
btill  darker  tints  than  the  female. 

It  would  even  appear  that  mere  novelty,  or  sljglit  cnanges  for 
the  sake  of  chani^e,  hasa  Bometimes  acted  on  female  birds  be  a 
charm,  lite  changes  of  fashion  with  ns.  Thus  the  males  of 
some  parrots  can  hardly  be  said  to  he  more  beautiful  than  the 
females,  at  least  according  to  our  taste,  but  they  differ  in  snch 
points,  as  in  haTing  a  ros&KX)loared  collar  instead  of  "  a  bright 
"emeraidiiie  narrow  green  collar;"  or  in  the  male  having  a  black 
collar  instead  of  "  a  yellow  demi-collar  in  front,"  with  a  pale 
roseate  instead  of  a  plum-bine  bead."  Aa  so  many  male  birds 
haTO  elongated  tail-feathers  or  elongated  crests  for  their  chief 
ornament,  the  shortenecl  tail,  formerly  described  in  the  male  of 
a  humming-bird,  and  tie  shortened  crest  of  the  male  goosander, 
seem  like  one  of  the  many  changes  of  fashion  which  we  admire 
in  our  own  dresses. 

Some  members  of  the  heron  family  offer  a  still  more  curions 
case  of  novelty  in  colouring  having,  as  it  appears,  been  appre- 
ciated for  the  sake  of  novelty.  The  young  of  the  Ardea  aslia  are 
white,  the  adults  being  dark  slste-colonred ;  and  not  only  the 
young,  but  the  adults  in  their  winter  plumage,  of  the  allied 
Suphus  coromandus  are  white,  this  colour  changing  into  a 
rich  golden-buff  during  tie  breeding-season.  It  is  incredible 
that  the  jonng  of  these  two  species,  as  well  as  of  some  other 
members  of  the  same  family,'"  should  for  any  special  piu'pose 
have  been  rendered  pure  white  and  thus  made  conspicuous  te 
their  enemies ;  or  that  the  adulte  of  one  of  these  two  species 
should  have  been  specially  rendered  white  dniing  the  winter  in 
a  country  which  is  never  covered  with  snow.  On  the  other  hand 
wo  have  good  reason  to  beUeve  that  whiteness  has  been  gained  1  ly 
many  birds  as  a  sexual  ornament.  Wo  may  therefore  conclude 
that  some  early  pi-ogenitor  of  the  Ardea,  asha  and  the  Buphus 
acquired  a  white  plumage  for  nuptial  purposes,  and  transmitted 
this  colour  to  their  young ;  so  that  tile  young  and  the  old 
became  white  like  certain  existing  egrets;  and  that  the  whiteness 
was  afterwards  retained  by  the  young,  whilst  it  was  exchanged 
by  the  adults  for  more  strongly- pronounced  tints.  But  if  wo 
could  look  still  further  back  to  the  still  earlier  progenitors  of 
these  two  species,  we  should  probably  see  the  adults  dark- 

"    See    Jeidon    on    the     gi'nus  specific  names.     Aoduboa  ('Oniilb. 

Palseornis,  'Birds  of  India,'  vol.  i.  Biography,'  vol.  iii.  p.  316  ;  voL  ir. 

p.  258-260.  p.  58)  seema  rather  pleased  at  ib« 

*"  The  yonug  of  Ardm  rufiscms  thought  that  this  remarkable  cliaagt 

and  A.  ctervlea  of  the  U.  States  are  of  j^lumi^e  will  grejilly  "diaccnoprt 

likewise  white,   the    adults    being  "  tin  -'stematista." 
CAlcsrsi   ia  sTccnlaace  with   thdr 
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coloured.  I  infer  tlmt  this  would  be  the  ease,  from  the  analogj 
of  many  other  birds,  which  are  dark  whilat  yonug,  and  when 
adult  are  white ;  and  more  eepeciaUy  from  the  case  of  the  Atdto, 
gvlarh,  the  colours  of  which  are  the  reverse  of  those  of  A.  ash", 
for  the  young  are  dark-colonred  and  the  adults  white,  the  young 
having  retained  a  former  state  of  plumage.  It  appears  there- 
fore that,  during  a  long  line  of  descent,  the  adnlt  progenitors 
of  the  Ardea  nsAa,  the  Buphus,  and  of  some  allies,  have  under- 
gone the  following  changes  of  colour :  first,  a  dark  shade ; 
secondly,  pure  white;  and  thirdly,  owing  to  another  change  oC 
fashion  (if  I  may  so  eipress  myself),  their  present  slaty,  reddish, 
or  golden-bnff  tints.  These  euocessiTO  changes  are  intelUgible 
only  on  the  principle  of  novelty  haTing  been  admired  by  birds 

Several  writers  have  objected  to  the  whole  theory  of  seziial 
selection,  by  assuming  that  with  animals  and  savages  the 
taste  of  the  female  for  certain  colours  or  other  ornaments 
would  not  remain  constant  for  many  generations;  that  flrst 
one  colour  and  then  another  would  be  admired,  and  con- 
sequently that  no  permanent  effect  could  be  produced.  "We  may 
admit  tl^t  taste  is  fluctuating,  but  it  is  not  c[nite  arbitrary.  It 
depends  much  on  habit,  as  we  see  in  mankind ;  and  we  may 
infer  that  this  would  hold  good  with  birds  and  otter  animals, 
le  general  character  lasts  long,  and  the 
e  to  a  cerfain  eitent  graduated.  Abundant  evidence 
wiU  be  given  in  two  places  in  a  future  chapter,  that  savages 
of  many  rac«s  have  admired  for  many  generations  the  same 
cicatrices  on  the  skin,  the  same  hideously  perforated  lips, 
nostrils,  or  ears,  distorted  heads,  *6e. ;  and  these  deformities 
present  some  analogy  to  the  natural  ornaments  of  various 
animals.  Nevertheless,  with  savages  such  fashions  do  not  endure 
for  ever,  as  we  may  infer  from  the  differences  i»  this 'respect 
between  allied  tribes  on  the  same  continent.  So  again  the  raisers 
of  fancy  animals  certainly  have  admired  for  many  generations 
and  still  admire  the  same  breeds ;  they  earnestly  desire  slight 
changes,  which  are  considered  ss  improvements,  but  any  great  or 
sudden  change  is  looked  at  as  the  greatest  blemish.  With  birds 
in  a  state  of  nature  we  have  no  reason  to  suppose  that  they 
would  admire  an  entirely  new  style  of  coloration,  even  if  great 
and  sudden  variations  often  occurred,  which  is  fir  from  being 
the  caae.  We  know  that  dovecot  pigeons  do  not  willingly 
associate  with  the  variously  coloured  fancy  breeds ;  that  albino 
birds  do  not  commonly  get  partners  in  marriage ;  and  that  the 
black  ravens  of  the  Feroe  Islands  chase  away  their  piebald 
farsthrBn.  I  But   this  dislike  of  a    gndden   change  would  not 
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preoludo  tboir  appreciating  sliglit  clianges,  ajiy  more  than  it 
does  in  the  caso  of  man.  Hence  with  respect  to  taste,  ■which 
depends  on  many  elements,  but  partly  on  habit  and  partly 
on  a  love  of  novelty,  there  eeems  no  improbability  in  animaia 
admiring  for  a  very  long  period  the  same  genera!  style  of  ornamen- 
tation or  other  attractions,  and  yet  appreciating  slight  changes 
in  colours,  form,  or  sound. 

SuwiTOon/  of  the  Four  Chapters  on  JUrds. — Most  male  birds  aro 
Tiighly  pugnacious  during  the  breeding-Beason,and  some  posaees 
weapons  adapted  for  fighting  with  their  rivals.  But  the  most 
pugnacious  and  the  best  armed  males  rarely  or  never  depend  fiM 
success  solely  on  their  power  to  drive  awey  or  kill  their  rivals,  but 
have  special  means  for  charmii^  the  female.  With  some  it  is  the 
power  of  song,  or  of  giving  forth  strange  cries,  or  instrumental 
music,  and  the  males  in  consequence  differ  &om  the  females  in 
their  vocal  oi^ans,  or  in  the  structure  of  certain  feathers.  Prom 
the  curiously  diversified  means  for  producing  various  sounds,  wa 
^in  a  high  idea  of  the  importance  of  this  means  of  courtship. 
Many  birds  endeavour  to  charm  the  females  by  love-dances  or 
antics,  performed  on  the  ground  or  in  the  air,  and  sometimes  at 
prepared  places.  But  ornaments  of  many  kinds,  the  most 
brilliant  tints,  combs  and  wattles,  beautiful  plumes,  elongated 
feathers,  top-knots,  and  so  forth,  are  by  far  the  commonest  means. 
In  some  oases  mere  novelty  appears  to  have  acted  as  a  charm. 
The  ornaments  of  the  males  must  be  highly  important  to  them, 
for  they  have  been  aeq.mrod  in  not  a  few  cases  at  the  cost  of 
increased  danger  from  enemies,  and  even  at  some  loss  of  power 
in  fighting  with  their  rivals.  The  males  of  very  many  species 
do  not  assume  their  ornamental  dress  imtil  they  arrive  at 
maturity,  or  they  assume  it  only  during  the  breeding-season,  or 
the  tiofs  then  become  more  vivid.  Certain  ornamental 
appendages  become  enlaiged,  turgid,  and  brightly  coloured 
during  the  act  of  courtship.  The  males  display  &^  charms 
with  elaborate  care  and  to  the  best  effect ;  and  this  is  done  in 
the  presence  of  the  females.  The  courtship  is  sometimes  a 
prolonged  affair,  and  leany  males  and  females  congregate  at  an 
appointed  place.  To  suppose  that  the  females  do  not  appreciate 
the  beauty  of  tho  males,  is  to  admit  that  their  splendid  decorations, 
all  their  pomp  and  display,  axe  useless ;  and  this  is  incredible. 
Birds  have  fine  powers  of  discrimination,  and  in  some  few 
instances  it  can  be  shewn  that  they  have  a  taste  for  the  beautiful. 
The  females,  moreover,  are  known  occasionally  fo  exhibit  3 
marked  preference  or  antipathy  for  certain  individual  males. 
If  it  be  admitted  that  the  females  prefer,  o:"  are  imconsciotiBlj 
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esdl^id  by  the  more  beaatifiil  males,  then  the  males  would 
slowly  but  surely  bo  rendered  more  and  more  attraotiTe  through 
Besual  Eelection.  That  it  is  this  sex  'which  has  been  chietl; 
modiSed,  we  may  infer  &om  the  fact  that,  in  almost  every  genus 
where  the  seses  differ,  the  males  differ  much  more  from  ona 
anothec  than  do  the  females;  this  is  well  shewn  in  certain 
oloBoly-alUed  representatiTe  speciea,  in  which  the  females  can 
hardly  I10  distinguished,  whilst  the  males  are  qnit«  distinct. 
Birds  in  a  state  of  nature  offer  individwal  differences  which 
ffould  amply  suffico  for  the  work  of  sexual  selection;  bTit  we 
have  seen  that  they  occasionally  present  more  strongly-marked 
variations  which  recni  so  frequently  that  they  would  imme- 
diateij  be  fised,  if  they  served  to  allure  the  female.  The  laws 
of  variation  must  determine  the  nature  of  the  initial  chaises, 
and  wili  have  largely  influenced  the  final  result.  The  grada- 
tions, which  may  be  observed  between  the  males  of  allied 
species,  indicate  the  nature  of  the  steps  through  which  they 
have  passed.  They  explaia  also  in  the  most  interesting  manner 
how  certain  characters  have  originated,  snob  as  the  indented 
ocelli  on  the  tail-feathers  of  the  peacock,  and  the  ball  and 
socket  oc«lIi  on  the  wing-feathers  of  the  Argus  pheasant.  It  is 
evident  that  the  brilliant  colours,  top-knots,  fine  plumes,  &c.,  of 
many  male  birds  cannot  have  been  acquired  as  a  protection; 
indeed,  they  sometimes  lead  to  danger.  That  they  are  not  due 
to  the  direct  aud  deSnite  action  of  the  oonditionE  of  life,  we  may 
feel  assured,  because  the  females  have  been  esposed  to  the  same 
conditions,  aud  yet  often  differ  from  the  males  to  an  estremo 
degree.  Although  it  is  probable  that  changed  conditions  acting 
during  a  lengthened  period  liave  in  some  cases  produced  a 
definite  effect  on  both  sexes,  or  sometimes  on  one  sex  alone,  the 
more  important  result  will  have  been  an  increased  tendency  to 
vary  or  to  present  more  strongly  marked  individual  differences ; 
and  such  differences  w_ill  have  afforded  an  excellent  ground- 
work for  the  action  of  sexual  selection. 

The  laws  of  mheritance,  irrespectively  of  selection,  appear  to 
have  determined  whether  the  characters  acquired  by  the  males 
for  the  sake  of  ornament,  for  producing  various  sounds,  and  for 
fighting  together,  have  been  transmitted  to  the  males  alone  or  to 
both  sexes,  either  permanently,  or  periodically  during  certain 
seasons  of  the  year.  Why  various  characters  should  have  been 
transmitted  sometimes  in  one  way  and  sometimes  in  another,  is 
not  in  most  cases  known ;  but  the  period  of  variability  seems  often 
to  have  been  the  determining  cause.  When  the  two  sexes  have 
inherited  all  characters  in  common  they  neoeestarily  resemhla 
each  other ;  but  as  the  successive  variations  may  be  differentiy 
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transmitted,  every  possible  gradatioa  may  Lo  found,  otcu  within 
I'ae  same  genus,  from  the  eloBest  simiJarity  to  the  widest  dis- 
KLmilarity  between  the  seiea.  With  many  closely-allied  species, 
following  nearly  the  same  habits  of  hfe,  the  males  ha^e  come  tc 
differ  from  each  other  chiefly  through  the  action  of  sexual 
selection;  whilst  the  females  have  come  to  differ  chiefly  from 
partafcii^  more  or  less  of  the  characters  thus  acquired  hy  the 
males.  The  effects,  moreover,  of  the  defjnite  action  of  the 
conditions  of  life,  wiU  not  have  been  masked  ilk  the  females,  as 
in  the  males,  by  the  accumulation  through  sesnal  selection  of 
strongly-pronounced  colours  aud  other  ornaments.  The  iudi- 
vidaala  of  both  seses,  however  affected,  will  have  been  kept  at 
each  successive  period  nearly  uniform  by  the  free  intercrossing 
of  many  individuals. 

With  species,  in  which  the  seses  differ  in  colour,  it  is  possible 
or  probable  that  some  of  the  Buccessive  variations  often  tended 
to  be  transmitted  equally  to  both  seses;  but  that  when  this 
occurred  the  females  were  prevented  from  aequiring  the  bright 
colours  of  the  males,  by  the  destruction  which  they  suftbred 
during  incubation.  There  is  no  evidence  that  it  is  possible  by 
natural  selection  to  convert  one  form  of  transmission  into 
another.  But  there  would  not  be  the  least  difficulty  in  rendering 
a  female  dull-coloured,  the  male  beii^  still  kept  bright-coloured, 
by  the  selection  of  successive  vaiiations,  which  were  from  the 
first  limited  in  their  transmission  to  the  same  sex.  Whether 
tho  females  of  many  Hpeeiea  have  actually  been  thus  modified, 
must  at  present  remain  doubtful.  When,  through  the  law  of 
the  equal  transmission  of  characters  to  both  sexes,  the  females 
were  rendered  as  conspicuously  coloured  as  the  males,  theif 
instincts  appear  often  to  have  been  modified  bo  that  they  were 
led  to  build  domed  or  concealed  nests. 

In  one  small  and  curious  class  of  eases  the  characters  and 
habits  of  the  two  sexes  have  been  completely  transposed,  for  the 
females  are  larger,  stronger,  more  vociferous  and  brighter 
coloured  than  the  males.  They  have,  also,  become  so  quarrel- 
some that  they  often  fight  t<^ether  for  the  possession  of  the 
males,  like  the  males  of  other  pugnacious  spceies  for  the 
possession  of  the  females.  If,  as  seems  probable,  such  females 
habitually  drive  away  their  rivals,  and  by  the  display  of  their 
bright  colours  or  other  charms  endeavour  to  attract  the  males, 
we  can  understand  how  it  is '  that  they  have  gradually  been 
rendered,  by  sexual  selection  and  sexually-limited  transmission, 
more  beautiful  than  the  males— the  latter  being  left  unmodified 
or  only  slightly  modified. 

Whenever  the  law  of  inheritance  at  corresponding  ages  provailnj 
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but  not  tJjat  of  sexually-limited  ttansmiesion,  then  if  the 
parents  Tary  late  in  life — and  wo  know  tliat  this  constantly 
oecais  with  our  poultry,  and  occasionally  with  other  birds — 
the  yonng  will  ba  left  nnaffected,  whilst  the  adults  of  both  eesea 
will  be  modified.  If  both  these  laws  of  inheritance  prevail  and 
eitiier  sex  varies  late  in  life,  that  sex  alone  will  be  modified,  the 
other  sex  and  the  yonng  being  nnalfeoted.  When  variatioDS  in 
brightness  or  in  other  conspicuous  characters  occur  early  in  life, 
as  no  doubt  often  happens,  they  will  not  be  acted  on  through 
8e3nial  selection  nntU  the  period  of  reproduction  arrives;  con- 
seqnentJy  if  dangerous  to  the  young,  they  will  be  eiimiaated 
through  natural  selection.  Thus  we  can  understand  how  it  is 
that  variations  arising  late  in  life  have  so  often  been  pre- 
served for  the  ornamentation  of  the  males;  the  females  and 
the  young  being  left  almost  unaffected,  and  therefore  Lite  each 
oth«r.  With  species  having  a  distinct  summer  and  winter 
plumage,  the  males  of  which  either  resemble  or  differ  &om  tha 
females  during  both  seasons  or  during  the  summer  alone,  the 
degrees  and  kinds  of  resemblance  between  the  youi^  ajid  the 
old  are  esceedii^ly  complex ;  and  this  complexity  apparently 
depends  on  characters,  first  acquired  by  the  males,  being 
transmitted  in  various  ways  and  degrees,  as  limited  by  age,  sex, 
and  season. 

As  the  young  of  so  many  species  have  been  but  little  modified 
in  colonr  and  iu  other  ornaments,  we  aro  enabled  to  form  some 
judgment  with  respect  to  the  plumage  of  their  early  progenitors; 
and  we  may  infer  that  the  beauty  of  our  easting  species,  if  we 
look  to  the  whole  class,  has  been  largely  increased  since  that 
period,  of  which  the  immature  plumage  gives  ns  an  indirect 
record.  Many  birds,  especially  those  which  live  much  on  the 
ground,  have  undoubtedly  been  obscurely  coloured  for  the  sake 
of  protection.  In  some  instances  the  upper  exposed  surface  of 
tJie  plumage  has  been  thns  colonied  in  both  sesea,  whilst  the 
lower  surface  in  the  males  alone  h,is  been  vaiiously  ornamented 
through  sexual  selection.  Finally,  from  the  facta  given  in 
these  fonr  chapters,  wo  may  conclude  that  weapons  for  battle, 
organs  for  producing  sound,  ornaments  of  many  kinds,  bright 
and  conspicuous  colours,  have  generally  been  acquired  by  the 
males  throngb  variation  and  sexual  selection,  and  have  been 
transmitted  in  various  ways  according  to  the  several  laws  of 
inheritance — the  females  and  the  young  being  left  comparattvely 
out  little  modified." 

"  I  am  greatly  iadebted  to  ths  birds,  and  tha  tv-o  followiiig  can 
kindnesa  of  Mr.  Sclater  for  haring  on  mammala.  Iq  tbb  way  I  hav* 
boked  oiei  th«H  font  chapters  on      lueu  eared  from   making  miatako 
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CHAPTEE  XVn. 

Seoondaby  Sexual  Ohakaotbrs  of  Mammals. 

Tna  isw  of  battle— Special  weapons,  confined   to  the  males— Cause  of 
absence  of  weapons  in  the  female — Weapons  coninion  to  both  seioa,  yet 

frimarily  aoqnired  by  the  male — Other  uses  of  euch  weapons — Their 
igh  importance^— Greater  size  of  the  male— Means  of  defence — On  the 
p»jere3ce  shewn  by  either  sei  in  the  pairing  of  quadnipeda. 

With  mammals  tho  male  appears  to  win  the  female  mnot  more 
through,  the  law  of  battle  than  through  the  display  of  his 
charms.  The  most  timid  animals,  not  provided  with  any  special 
weapons  for  fighting,  engage  in  desperate  conflicts  during  tha 
season  of  love.  Two  male  hares  have  heen  seen  to  fight  together 
■until  one  was  killed;  male  moles  often  fight,  and  sometimes 
with  fatal  lesnlte ;  male  squinels  engage  in  frequent  confests, 
"  and  often  wound  each  other  severely ;"  as  do  male  heavers,  so 
that  "hardly  a  skin  is  without  scars."'  I  observed  the  same 
feet  with  the  hides  of  the  guanacoes  in  Patagonia ;  and  on  one 
occasion  several  were  so  absorbed  in  fighting  that  they  fearlessly 
rushed  close  by  mo,  Livingstone  speaks  of  the  males  of  tha 
many  animais  in  Southern  Africa  as  almost  invariably  shewing 
the  scars  receiTed  in  former  contests. 

The  law  of  battle  prevails  with  aquatic  as  with  terrestrial 
mammals.  It  is  Botorioua  how  dpsperately  male  seals  fight, 
botli  with  their  teeth  and  claws,  during  the  breeding-season; 
and  their  hides  are  likewise  often  covered  with  scars.  Mala 
sperm-whales  are  very  jealous  at  this  season;  and  in  their 
battles  "  they  often  lock  their  jaws  together,  and  turn  on  their 
"  sides  and  twist  about;"  so  that  their  lower  jaws  often  become 
distorted.* 

about  the  names  of  the  species,  and  and    Bachman,    'ViviparonE  Qnad- 

from    stating   anything    as   a    fact  rupeds  of  N.  America,"  1846,  p.  269. 

which  is  knownto  this  distinguished  On  beavers,  Mr.   A.   H.  Gwen,  in 

naturalist  to  be  erroneous.     But  of  'Journal  of  Lin.  Soo.  Zooli^.'  vol.  i. 

course  he  is  not  at  all  answerable  1B6S,  p.  369. 

for  the  accuracy  of  the  statement*  •  On  the  battles  of  Hahi,  see  Capt. 

quoted  by  me  ftom  various  auth<^  C.  Abbott  in  'Proc  Zool.  Soc' 1868, 

rities.  p.   191;  sIeo  Mr.    R,  Brown,  ihid. 

'  See  Waterton's  account  of  two  1863,  p.  436 ;  also  L.  Lloyd,  '  Oama 

hares  fighting,   'Zoologist,'  vol.   i.  Birds  of  Sweden,'    1867,   p.   413 

1843,    p.    211.    On    moles.    Bell,  also  Pennant.     On  the  sperm-nhnle 

■HiBl.  of  British  Quadrupeds,'  1st  see  Mr.  .1.  H.  Thompson,  in  'Proc 

edit-  p.  IW.  Ob  sqnirrels,  Andubon  Zool,  Soc.'  1867,  p.  24f^ 
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All  male  tmiioals  which  axe  furnished  with  special  weapons 
for  figbtiiig,  ara  well  known  to  engage  in  fierce  battles.  The 
courage  and  the  desperate  conflicts  of  stags  have  often  beett 
described ;  their  skebtons  have  been  found  in  various  parts  of 
the  world,  with  the  home  inextricably  locked  tt^ether,  stowing 
how  miserably  the  victor  and  vanquished  had  perished.'  No 
animal  in  the  world  is  so  dangerous  as  an  elephant  in  must. 
Lord  Tankerville  has  given  me  a  graphic  description  of  the 
battles  between  the  wild  bulls  in  Chillingham  Park,  the  descen- 
dants, degenerated  in  size  but  not  in  conrage,  of  the  gigantic 
Bm  pHmigenius.  In  1861  several  contended  for  masterj;  and  it 
was  observed  fiat  two  of  the  joimger  hulls  attacked  in  concert 
the  old  leader  of  the  herd,  overthrew  and  disabled  him,  so  that 
he  was  believed  by  the  keepers  to  be  lying  mortally  wounded  in 
a  neighbouring  wood.  But  a  few  days  afterwards  one  of  the 
young  bnlla  approached  the  wood  alone ;  and  then  the  "  monarch 
"  of  the  chase,"  who  had  been  lashing  hunself  up  for  vengeance, 
came  out  and,  in  a  short  time,  killed,  his  antagonist  He  then 
quietly  joined  the  herd,  and  long  held  -undisputed  sway.  Admiral 
Sir  J.  B.  Sulivan  informs  me  that,  when  he  lived  in  the  Falk- 
land Islands,  he  imported  a  young  English  stallion,  which 
frequented  the  hills  near  Port  William  with  eight  mares.  On 
these  hillH  there  were  two  wild  stalUons,  each  with  a  small  troop 
of  marea;  "aJid  it  is  certain  that  these  stallions  would  never 
"  have  approached  each  other  without  %liling.  Both  had  tried 
"  singly  to  fight  the  English  horse  and  drive  away  his  mares, 
"  but  had  failed.  One  day  they  came  in  logether  and  attacked 
"  bin.  This  was  seen  by  the  capitan  who  had  charge  of  the 
"  horses,  and  who,  on  riding  to  the  spot,  found  one  of  the  two 
"  stallions  engaged  with  the  English  horse,  whilst  the  other  was 
"  driving  away  the  mares,  and  had  already  separated  four  from 
"  the  rest.  The  capitan  settled  the  matter  by  driving  the  whole 
"  party  into  the  corral,  for  the  wild  stallions  would  not  leaye 
"  the  mai'ea." 

Male  animals  which  are  provided  with  efficient  cutting  or 
tearing  teeth  for  the  ordinary  purposes  of  life,  such  as  the 
camivora,  insectivora,  and  rodents,  are  seldom  furnished  with 
weapons  especially  adapted  for  fighting  with  their  rivals,  The 
case  is  very  different  with  the  males  of  many  other  animals. 
We  Bee  this  in  the  horns  of  st^s  and  of  certain  kinds  of 


»  See  Scrape  ('  Art  of  Deer-stalk- 

wapiti,  iDDoae,  sad   mm-deeT  hava 

Ijig,'  p.   17)  on  th*  locking  of  the 

been   ftund    thn»   bcktd   tQgetber. 

W'oa   with    lie    Cerv,.s    eiaphos.. 

Sir  A.  Smith  fouiid  at  the  Cape  of 

Good    Hope   the   skeletons   of  twc 

laiii,    1829,  p.    253,  sajE  that  the 

gnus  in  the  same  condition. 
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antelopes  in  which  the  females  are  hornless.  With  many  animals 
the  canine  teeth  ia.  the  upper  or  lower  jaw,  or  in  both,  are  iBac> 
laiger  in  the  males  than  in  the  femaieB,  or  are  absent  in  the 
latter,  with  the  eseeption  sometimes  of  a  hidden  rudiment. 
Certain  antelopes,  the  musk-deer,  camel,  horse,  hoar,  various 
apes,  seals,  and  the  walms,  offer  instances.  3n  the  females  of 
the  walrus  the  tusks  are  sometimes  quite  absent.'  In  the  male 
eiepliant  of  India  and  in  the  male  dugong"  the  upper  incisors 
form  offensive  weapons.  In  the  male  narwhal  the  left  canine 
alone  is  developed  into  the  well-known,  spiraliy-twiated,  so- 
called  horn,  which  is  sometimes  from  nine  to  t«n  feet  in  length. 
It  is  believed  that  the  males  use  these  horns  for  fighting  to- 
gether ;  for  "  an  unbroken  one  cam  rarely  be  got,  and  oeeasionally 
"  one  may  he  found  with  the  point  of  another  jammed  into  the 
"  broken  place."'  The  tooth  on  the  opposite  side  of  the  head  in 
the  male  consists  of  a  rudiment  about  ten  inches  in  length, 
which  is  embedded  in  the  jaw;  but  sometimes,  though  rarely, 
both  are  equally  developed  on  the  two  sides.  In  the  female  both 
are  always  rudimentary.  The  male  cachalot  has  a  larger  head 
than  that  of  the  female,  and  it  no  doubt  aids  him  in  hia 
aquatic  battles.  Lastly,  the  adult  male  ornithorhynchus  is  pro- 
vided with  a  remarkable  apparatus,  namely  a  spur  on  the  foreleg, 
closely  resembling  the  poison-fang  of  a  venomous  snake ;  but  ac- 
coidit^  to  Harting,  the  secretion  from  the  gland  is  not  poisonous; 
and  on  the  leg  of  the  female  there  is  a  hollow,  apparently  for  the 
reception  of  the  spur.' 

"When  the  males  are  provided  with  weapons  which  in  the 
females  are  absent,  there  can  hardly  be  a  doubt  that  these  serve 
for  fighting  with  otter  males;  and  that  they  were  acqtiired 
through  sexual  selection,  and  were  transmitted  to  the  mate  sei. 
alone.  It  is  not  probable,  at  least  in  most  cases,  that  tie  females 
have  been  prevented  from  acquiring  such  weapons,  on  account 
of  their  being  useless,  superfluous,  or  in  some  way  injurious, 
Oq  the  contrary,  as  they  are  often  used  by  the  males  for  various 
'Proc.  Zool. 
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pai-poses,  more  especially  as  a  defence  against  their  enemies,  it 
IB  a  BUrprising  fact  that  they  are  so  poorly  developed,  or  qaite 
absent,  m  the  females  of  so  many  animals.  With  female  deei 
tiie  development  during  each  recurrent  season  of  great  branching 
horns,  and  with  female  elephants  the  derelopment  of  imiaeasa 
tusks,  would  be  a  great  waste  of  vital  power,  supposing  that 
they  were  of  no  use  to  the  females.  Consequently,  they  wonld 
have  tended  to  be  eliminated  in  the  female  through  natural 
selection;  that  is,  if  the  successive  variations  were  limited  in 
their  transmission  to  the  female  sex,  for  otherwise  the  weapons 
of  the  males  woald  have  been  tnjoriously  affected,  and  this 
would  have  been  a  greater  eviL  On  the  whole,  and  from  the 
consideration  of  the  following  facts,  it  seems  probable  that  when 
the  various  weapons  differ  in  the  two  sexes,  this  has  generally 
depended  on  the  kind  of  transmission  whiuh  has  prevailed. 

As  the  reindeer  is  the  one  species  in  the  whole  family  of  Deer, 
in  which  the  female  is  furnished  "with  horns,  though  they  are 
somewhat  smaller,  thinner,  and  less  branched  than  in  the  male, 
it  might  naturally  be  thought  that,  at  least  in  this  case,  they 
must  be  of  some  special  service  to  her.  The  female  retains  her 
horns  from  the  time  when  they  are  fully  developed,  namely,  in 
September,  thronghout  the  winter  until  April  or  May,  when  she 
brings  forth  her  young.  Mr.  Croteh  made  particular  enquiries 
for  me  in  Norway,  and  it  appears  that  the  females  at  this  seasoa 
conceal  themselves  for  about  a  fortnight  i4  order  to  bring  forth 
their  young,  and  then  reappear,  generally  hornless.  In  Nova 
Scotia,  however,  as  I  hear  from  Mr.  H.  Eeeks,  the  female  some- 
■  times  retains  her  horns  longer.  The  male  on  the  other  hand 
easts  his  horns  much  earlier,  towards  the  end  of  November.  As 
both  seses  have  the  same  req^uirements  and  follow  the  samo 
habits  of  life,  and  as  the  male  is  destitute  of  horns  during  the 
winter,  it  is  improbable  that  they  can  be  of  any  special  service 
to  the  female  during  this  season,  which  includes  the  larger  part 
rf  the  time  during  which  she  ia  horned.  Nor  is  it  probable 
that  she  can  have  inherited  horns  from  some  ancient  pro- 
genitor of  the  family  of  deer,  for,  from  the  fact  of  the  females  of 
so  many  species  in  all  quarters  of  the  globe  not  having  homsr 
we  may  oondade  that  this  was  the  piimordial  charaeter  of  the 

The  horns  of  the  reindeer  are  developed  at  a  most  unusually 

■  On  the  structure  and  shedding  regard  to  tSe  Aroericao  variety  or 

3f  the  homs  of  tbe  reindeer,  Hoil-  epecies ;  also  Uajor  W.  T.oss  Kicg, 

berg,  ' Amienitatea  Acad.'  Tol.  iv.  'The  Sportsman  in  Canrda,'  1888, 

178S,     p.    149.      See     tUdiaidsou,  p.  60. 
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early  s^;  but  ivhat  the  eanae  of  this  may  be  ie  Eot  kuowE. 
The  efect  has  appareEtly  been  the  transference  of  the  horns  to 
both  seKes.  We  should  bear  in  miail  that  boms  are  always 
transmitted  through  the  female,  and  that  she  has  a  latent 
capacity  for  their  development,  as  wo  see  in  old  or  disetiBed 
females.*  Moreover  the  females  of  some  other  species  of  deer 
eihibit,eitiLetnormallyor  occasionally,  rudiments  of  horns;  thus 
the  female  of  Cei-viiius  moschatus  has  "bristly  tufts,  ending  in  a 
"knob,  instead  of  a  horn;"  and  "in  most  specimens  of  the 
"  female  wapiti  (Cervus  canadensis')  there  is  a  shaap  bony  pro- 
"  tuberance  in  the  place  of  the  horn.'""  From  these  several 
considerations  we  may  conclude  that  the  possession  of  fairly 
well-developed  boms  by  the  female  reindeer,  is  due  to  the  males 
having  first  acquired  them  as  weapons  for  fighting  with  other 
males;  and  secondarily  to  their  development  fmia  some  un- 
known cause  at  an  unusually  early  age  in  the  males,  and  their 
consequent  transference  to  both  sexes. 

Turning  to  the  sheath-homed  naninanta:  with  antelopes  a 
graduated  series  can  be  formed,  beginning  with  speeies,  the 
females  of  which  are  completely  destitute  of  horns — passing  on 
to  those  which  have  horns  so  smalt  as  to  bo  almost  rudimentary, 
(as  with  the  AnUhcapra  atnericana,  in  which  species  they  are 
present  in  only  one  oat  of  four  or  five  females") — to  those  which 
have  fairly  developed  horns,  but  manifestly  smaller  and  thinner 
than  in  the  male  and  sometimes  of  a  different  shape,''' — and 
ending  with  those  in  which  both  sexes  have  horns  of  equal  size. 
As  with  the  reindeer,  so  with  antelopes  there  exists,  as  pre- 
viously shewn,  a  relation  between  the  period  of  the  development 
of  the  horns  and  their  transmission  to  one  or  both  sexes;  it  is 
therefore  probable  that  their  presence  or  absence  in  the  females 
of  some  species,  and  their  more  or  less  perfect  condition  in  tha 
females  of  other  species,  depends,  not  on  their  being  of  any 
special  use,  but  simply  in  inheritance.    It  accords  with  this 

•  Isidore  Gcoflioy  Sf,  Hllah-e,  'Catalojue  of  Mammalia  io  the 
'Essaia  de  Zoo).^.  GinSraie,'  1841,      "    "  ■-    "' -   '         '     '*' 

£513.  Other  maacaliDe  characters, 
sides  the  horns,  are  sometimes 
similsrlf  tranaferred  to  the  female; 
thna  Mr.  Boner,  in  speaking  of  an 
Did  femaU  chamois  ('Chamois 
B-nntiDg  in  the  Monntains  of  Ba- 
raria,*  1860,  2nd  edit.  p.  363),  says, 
"  not  only  was  the  head  very  male- 
"  looking,  but  along  tbe  back  there 
"was  a  ridge  of  long  hair,  nsnally 

"  On   the   C«Tf  ulas.   Dr.   Gray, 


I  the  Csrvus  amadenais  oi 

■  wapiti 

:  Hon.  J,  D.  Caton,  -OtUw. 

Nat.  Sciences,'  May,  1868, 

,  p.  9. 

ilso  hia 

per  in'Proc.  Zoolog.  Soc 

,'  1865, 

"  Far   instance  the  horn; 

nsle  ^nf.  eaatom  reaemi>i 
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a  distinct  species,  viz.  tl 

It  Jat. 

■cas   lor.    Conm,  see  Des 

marest, 

yGooc^le 


Csap.  XVlI.      Mammals^Loitf  oj  aaltle.  505 

view  tliat  even  in  the  same  restricted  genns  both  Beiea  of  some 
B1>ecies,  and  the  males  alone  of  others,  are  thus  proTided.  It  ia 
uIho  9.  remarkable  fact  that,  although  the  females  of  AvXiXop; 
lezowrtka  are  normally  destitute  of  horns,  Mr.  Bljth  has  seen  no 
less  than  three  females  thus  fumiahed ;  and  there  was  no  reason 
to  suppose  that  thej  were  old  or  diseased. 

In  all  the  wild  species  of  goats  and  steep  the  boms  ore 
larger  in  the  male  than  in  tlie  female,  and  are  sometimes 
quite  absent  in  the  latter.'^  In  sereral  domestia  breeds  of 
these  two  animaJs,  tbe  males  alone  are  fninished  with  horns; 
and  in  some  breeds,  for  instance,  in  the  sheep  of  North  Wales, 
though  both  seies  are  properlj  homed,  the  ewes  are  very 
liable  to  bo  hornless.  I  have  been  informed  by  a  trustworthy 
witness,  who  pnrposely  inspected  a  flock  of  these  same  sheep 
durii^  the  lambii^  season,  that  the  horns  at  birth  are  generally 
more  folly  developed  in  the  male  than  the  femala  Mr.  J.  Peel 
crossed  bis  Lonk  sheep,  both  sexes  of  which  always  bear  horns, 
with  hornless  Leicesters  and  hornless  Shropshire  Downs;  and 
the  result  was  that  the  male  offepring  had  their  horns  con- 
siderably reduced,  whilst  the  females  were  wholly  destitnte  of 
Ihem.  These  several  facts  indicate  that,  with  sheep,  the  horns 
are  a  much  less  firmly  fixed  character  in  the  females  than  in 
the  males;  and  this  leads  ns  to  look  at  the  horns  as  properly 
of  masculine  origin. 

With  the  adult  musk-os  (Ouiios  moscftufus)  the  horns  of  the 
male  are  lai^er  than  those  of  the  female,  and  in  the  latter  the 
bases  do  not  touch."  In  regard  to  ordinary  cattle  Mr.  Blyth 
remarks :  "  In  most  of  the  wild  bovine  animals  the  horns  are 
"  both  loi^r  and  thicker  in  the  bull  than  in  the  cow,  and  in 
"  the  cow-bant«ng  (Sos  sondaieas)  the  horns  are  remarkably 
"  small,  and  ineiined  much  backwards.  In  the  domestic  races 
"  of  cattle,  both  of  the  bumped  and  humpjess  types,  the  horns 
"  are  short  and  thick  in  the  bull,  longer  and  mote  slender  in  the 
"  cow  and  ox;  and  in  the  Indian  buffalo,  they  are  shorter  and 
"  thicker  in  the  buU,  longer  and  more  slender  in  the  cow.  In 
"  the  wild  gaonr  ( B.  gaurus)  the  boms  are  mostly  both  loiter 
"  and  thicker  in  the  bull  than  in  the  cow."'°  Dr.  Forsyth  Major 
also  informs  me  thac  a  fossil  skull,  believed  to  be  tl^t  of  the 
female  Bos  ctrmout,  has  been  found  in  the  Val  d'Arno,  which  is 
wholly  without  horns.  In  the  RMnoceros  simws,  as  I  may  add, 
the  horns  of  the  female  are  generally  longer  but  less  powerful 
than  in  the  male;  and  in  some  other  species  of  rhinoceros  they 

"  GraVi'Catalogna  Mamia.  Brit,      tiosna,'  p.  278. 
Mils.'  jiar'i  id.  1852,  p.  160.  "  *  Land   and   Water,'    I89J,  f, 

"  Bichardwn, '  Fanna  Bot.  Ama-      346 
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«re  said  to  be  shorter  in  the  female."  From  these  various  fecta 
we  may  infer  as  probable  that  horns  of  all  kinds,  even  when  th<iy 
are  equaUy  developed  in  the  two  sexes,  were  primarily  acqnireil 
by  the  niale  in  order  to  conquer  other  males,  and  have  beeu 
transferred  more  or  less  completely  to  the  female. 

The  effects  of  castration  deserve  cotice,  as  throwing  light  on 
this  same  point.  Stags  after  the  operation  never  renew  their 
horns.  The  male  reindeer,  however,  must  be  excepted,  as  after 
castration  he  does  renew  them.  This  fact,  as  well  as  the  po&- 
Bession  of  horns  by  both  seses,  seems  at  first  to  prove  that  the 
horns  in  this  species  do  not  constitute  a  sexual  character;"  but 
as  they  are  developed  at  a  very  early  age,  before  the  seses 
differ  in  constitution,  it  is  not  surprising  that  they  should  be 
nnaffeeted  by  castration,  even  if  they  were  aboriginally  acquired 
hy  the  mala.  With  sheep  both  sexes  properly  bear  horns;  and 
I  am  informed  thai  with  Welch  sheep  the  horns  of  the  males  are 
considerably  reduced  by  castration;  but  the  degree  depends 
much  on  the  ^e  at  which  the  oiwration  is  performed,  as  ia  like- 
wise the  case  with  other  animals.  Merino  rams  have  large  horns, 
whilst  the  ewes  "  generally  speaking  are  without  horns ;"  and  in 
thia  breed,  castration  seems  to  produce  a  somewhat  greater 
effect,  so  that  if  performed  at  an  early  age  the  horns  "  remain 
"  almost  undeveloped."'"  On  the  Guinea  coast  there  is  a  breed 
in  which  the  females  never  bear  horns,  and,  as  Mr.  Winwood 
Eeade  informs  me,  the  rams  after  castration  are  quite  desti- 
tute of  them.  With  cattle,  the  horns  of  the  males  are  much 
altered  by  castration;  for  instead  of  being  short  and  thick, 
they  become  longer  thaa  those  of  the  cow,  but  otherwise  re- 
semble them.  The  Atttilojie  hezoartica  offers  a  somewhat  ana- 
logous case:  the  males  have  long  straight  spiral  horns,  nearly 
parallel  to  each  other,  and  directed  backwards;  the  females 
occasionally  bear  horns,  but  these  when  present  are  of  a  very 
different  shape,  for  they  are  not  spiral,  and  spreading  widely, 
bend  round  with  the  points  forwards.  Nowit  is  a  remarkable  fact 
that,  in  the  castrated  male,  as  Mr.  Blyth  informs  me,  the  horns 
ore  of  the  same  peculiar  shape  as  in  the  female,  but  longer  and 
thicker.  If  we  may  judge  from  analogy,  the  female  probably 
shews  us,  in  these  two  cases  of  cattJoand  the  aut«lope,  the  farmer 

■'  Sir  Andiew-  Smita,  'Zoology  quIHes  tor  ms  Id   Suonf  on   this 

of  S.  Africa,' pi.  lix.     Owen, 'Ana-  subject.     H.  yon  Nathusius  (' Vieli- 

tomyof  Vertebrates,' vol.  iil.  p.  6124.  iucAt,'  1872,  p.  64)  sajs  that  the 

"  TLiB     ia    the     conclnsion     of  horns  of  sheep  eastraled  at  an  early 

Seidlitz, 'Die  Darwiosohe  Theoric,"  period,  either  altogether  Jisappen- 

1871,  p.  47.  or  lemain  as  mero  ludinieata;   bni 

'•  i  am  moch    obliged  to   Prof.  1  do  not  know  whether  he   i-efon 

Vlttor  Carus,  for  having  mado  en-  lo  merinos  or  to  ordinary  breeds. 
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condition  ot  fie  horns  m  some  early  prc^enitor  of  each,  species. 
But  ithy  castratioii  should  lead  to  the  reappearance  of  an  early 
oooditioa  of  the  horns  caonot  be  explained  with  ftny  certainty. 
Nevertheless,  it  seems  probable,  that  in  nearly  the  same  manner 
as  the  constitutional  disturbance  in  the  offspring,  caused  by  a 
cross  between  two  distinct  species  or  races,  often  leads  to  the 
reappearance  of  long-lost  characters;"  so  here,  the  disturbance 
in  the  constitation  of  the  individual,  resiilting  from  castration, 
produces  the  same  effect. 

The  tusks  of  the  elephant,  iu  the  difieient  species  or  races, 
differ  according  to  sex,  nearly  as  do  the  horns  of  ruminants.  In 
India  and  Malacca  the  males  alone  are  provided  with  well- 
developed  tusks.  The  elephant  of  Ceylon  is  considered  by  most 
natnrahsts  as  a  distinct  race,  but  by  some  as  a  distinct  species, 
and  here  "  not  one  in  a  hundred  is  fouad  with  tnsks,  the  few 
"  that  possess  them  being  esclusiTely  males." "  The  African 
elephant  is  undoubtedly  distinct,  and  the  female  has  lai^  well- 
developed  tusks,  though  not  so  large  as  those  of  the  male. 

These  differences  in  the  tnsks  of  the  several  races  and  species 
of  elephants — the  great  variability  of  the  horns  of  deer,  as 
notably  in  the  vrild  reindeer — the  occasional  presence  of  boms 
in  the  female  jlniiTojw  hezoariica,  and  their  frequent  absence  in 
the  female  of  AntUocapra  amerk/ma — the  presence  of  two  tusks 
in  some  few  male  narwhals — the  complete  absence  of  tusks  in  some 
female  walruses— are  all  instances  of  the  extreme  variability  of 
secondary  sexual  characters,  and  of  their  liability  to  differ  in 
closely-aOied  forms. 

Althongh  tnsks  and  horns  appear  in  all  cases  to  have  been 
prunarily  developed  as  sesual  weapons,  they  often  serve  other 
purposes.  The  elephant  uses  his  tusks  in  attacking  the  tiger ; 
according  to  Bruce,  ha  scores  the  trunks  of  trees  until  they  can 
be  thrown  down  easily,  and  he  likewise  thus  extracts  the  fari- 
naceons  cores  of  palms ;  in  Africa  he  often  uses  one  task,  always 
the  same,  to  probo  the  ground  and  thus  ascertain  whether  it  will 
bear  his  weight  The  common  bnU  defends  the  herd  with  his 
horns;  and  the  elk  in  Sweden  has  been  known,  according  to 
Lloyd,  to  strike  a  wolf  dead  with  a  single  blow  of  his  great 
horns.  Many  similar  facts  conld  be  given.  One  of  the  most 
curions  secondary  uses  to  which  the  horns  of  an  animal  may 
be  occasionally  put,  is  that  observed  by  Captain  Hutton"  with 

'•  I   have  given  variona  eiperi-  "  Sir  J.  £merBOn  Teaaeti, '  C«y- 

Dwiits  and  otner  evidence  proring  loo,'   1859,   vol.   ii.  p.   274.      Fa: 

Ual  this  is  the  ease,  ia  my  '  Vsria-  Malacca,  '  Journal  of  Indian  Atehi- 

tloQ  of  AnimiU  and  Plants  under  pelago,'  vol.  iv.  p.  357. 
Domestication,' vol.  ii.,  1868,  p[>.  39  "'  'Cslcutta  Journal  of  Sat.  Hist 

'  -*7.  >^1.  ii.  1843,  p.  526. 
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the  wild  goat  {  Copra  agagrus)  of  the  Himalayaa  and,  as  it  Ja  aJso 
BBid,  with  the  ibei,  namely,  that  wlien  the  male  accidentally  fall*' 
from  a  height  he  bends  inwards  his  head,  and  by  alighting  on 
his  maedire  horns  bieaks  the  shock.  Tba  female  cannot  thus 
use  her  horns,  which  are  smaller,  but  from  her  more  quiet 
disposition  she  does  not  need   this  strange  kind  of  shield  so 

Each  male  animal  uses  hia  weapons  in  bis  own  peculiar 
fashion.  The  common  lam  maies  a  charge  and  butts  with 
irach  force  with  tie  bases  of  his  horns,  that  I  hare  seen  a  power- 
ful man  knocked  over  like  a  child.  Goats  and  certain  species  of 
sheep,  for  instance  the  Ovis  cyclaceroa  of  Afghanistan,^  rear  on 
their  hind  legs,  and  then  not  only  butt,  but "  make  a  cut  down 
"  and  a  jerk  up,  with  the  ribbed  front  of  their  scimitar-shaped 
"  horn,  as  with  a  sabre.  When  the  0.  cydoceros  attacked  a  large 
"  domestic  lam,  who  was  a  noted  bmiser,  be  conquered  hiin  by 
"  the  sheer  novelty  of  his  mode  of  fightiDg,  always  closing  at 
"  once  with  bis  adversarj,  and  catching  him  across  the  face  and 
"  nose  with  a  sharp  drawing  jerk  of  the  head,  and  then  bounding 
"  out  of  tho  way  before  the  blow  could  be  returned."  In 
Pembrokeshire  a  male  goat,  the  master  of  a  flock  which  during 
several  generations  had  run  wild,  was  known  to  have  killed  several 
males  in  single  combat ;  ibis  goat  possessed  enormous  horns, 
measuring  thirty-nine  inches  in  a  storaight  line  from  tip  to 
tip.  The  common  bull,  as  every  one  knows,  gores  and  tosses  his 
opponent ;  but  the  Italian  buffalo  is  said  never  to  use  his  horns, 
he  gives  a  tremendous  blow  with  his  convex  forehead,  and  then 
tramples  on  his  fkJIen  enemy  with  his  knees— an  instinct  which 
the  corumott  bull  does  not  possess.^  Hence  a  dog  who  pins  a 
buffalo  by  the  nose  is  immediately  criKhed.  We  must,  however, 
remember  that  the  Italian  buffiilo  has  been  long  domesticated, 
and  it  is  by  no  means  certain  that  tho  wild  parent-form  had 
similar  horns.  Mr.  Bartiett  informs  me  that  when  a  femalo 
Cape  bu&Io  (^BuMlas  caffsr)  was  turned  into  an  enclosure 
with  a  bull  of  the  Eam«  species,  she  attacked  him,  and  be  in 
/etnm  pushed  her  about  with  great  violence.  But  it  was 
manifest  to  Mr.  Bartlett  that,  had  not  the  bull  shewn  dignified 
forjicarance,  he  could  easLy  have  killed  her  by  a  single  lateral 
thrust  with  hia  immense  horns.  Tho  giraffe  uses  his  short 
hair-covered  horns,  which  are  rather  longer  in  the  male  than 
in  the  female,  in  a  curious  manner ;  for,  with  his  loi^  neck,  be 
swings  his  head  to  either  side,  almost  upside  down,  with  such 

"    Mr.     BIyth,    in    'Land    and  goats  E«e  the 'Field,' 1869,  p.  150. 

Water,'   March,    1867,  p.    134,  on  "  M.  E.  M.  Baillj,  'Sur  I'usngs 

the  authority  of  Capt.  Hatton  and  des   Comes,'   &c.,   'Anaal.    dea   Sc 

others.  For  the  wild  Pembrokeshire  Nit.'  torn,  ii ,  1824,  p.  369. 
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force,  that  I  have  seen  a  hard  plank  deeply  indented  by  a  eiiigla 

With  antelopes  it  is  sometimes  difficult  to  imagine  how  they 
san  possibly  use  tbeir  curiously-shaped  homa ;  thus  the  spring- 
boo  (,Ant.  euclwre)  has  rather  short  upright  horns,  with  the 
sharp  points  bent  inwards  almost  at  right  angles,  so  as  to  fiice 
each  other ;  Mr.  Bartlett  does  not  know  how  they  are  used,  but 
Buggeste  that  they  would  inflict  a  fearful  wound  down  each  side 
of  the  face  of  an  antagonist.    The  slightly-curved  homa  of  the 


if  Menagctic) 


Oryx  leueoryx  (fig.  63)  are  directed  backwards,  and  are  of  such 
length  that  their  points  reach  bejoad  the  middle  of  the  ba«k, 
over  which  they  extend  in  ahnost  parallel  lines.  Thus  they 
seem  singularly  ill-fltfed  for  fighting ;  but  Mr.  Bartlett  informs 
me  that  when  two  of  these  animals  prepare  for  battle,  they  kneel 
down,  with  their  heads  between  their  fore  legs,  and  in  this 
attitude  the  horns  stand  nearly  parallel  and  close  to  the  ground, 
with  the  points  directed  forwards  and  a  little  apwards.  The  com- 
batants then  gradually  approach  ea«h  other,  and  each  endeavours 
to  get  the  upturned  pomts  under  the  body  of  the  other;  if  one 
succeeds  in  doing  this,  he  suddenly  springs  up,  throwing  up  his 
head  at  the  sarae  time,  and  can  thus  wound  or  perhaps  even 
transfix  his  antagonist.  Both  animals  always  kneel  down,  so  as 
to  guard  as  fiir  as  possible  against  this  mancenvre.  It  has  been 
recorded  that  one  of  these  antelopes  has  used  his  horns  with 
effect  even  against  a  lion ;  yet  from  being  forced  to  place  his 
head  between  the  fore-legs  in  order  to  brir^  the  points  of  the 


yGooc^le 


510  Tke  Descent  of  Man.  Pakt  II. 

horns  forward,  lie  would  generally  be  under  a  great  disadvantage 
when  attacked  by  any  other  animal.  It  is,  therefore,  not 
probable  that  the  homB  have  been  modified  into  their  present 
great  length  and  peculiar  position,  as  a  protection  against  beasts 
of  prey.  We  can  however  see  that,  as  soon  as  some  ancient 
male  progenitor  of  the  Oryx  acquired  moderately  Jong  horns, 
directed  a  little  backwards,  he  would  be  compelled,  in  his  battles 
with  rival  males,  to  bond  his  head  somewhat  inwards  or  down- 
wards, as  is  now  done  by  certain  stags ;  and  it  is  not  improbable 
that  he  might  have  acquired  the  habit  of  at  first  occasionally  and 
afterwards  of  regularly  kneeling  down.  In  this  case  it  is  almost 
certain  that  the  males  which  possessed  the  longest  horns  would 
have  had  a  great  advantage  over  others  with  shorter  lioms ;  and 
then  the  horns  would  gradually  have  been  rendered  longer  and 
longer,  through  sesual  selection,  until  they  acquired  their  present 
estraordinary  length  and  position. 

With  stags  of  many  kinds  the  branches  of  the  horns  offer  a 
curions  case  of  difficulty ;  for  certainly  a  sii^o  straight  point 
would  inflict  a  much  more  serious  wound  than  several  divei^ng 
ones.  In  Sir  Philip  Egerton's  museum  there  is  a  horn  of  the 
led-deer  (Cervus  daphus),  thirty  inches  in  length,  with  "  not 
"  fewer  than  fifteen  snags  or  branches ;"  and  at  Moritzbtirg 
there  is  still  pr^erred  a  pair  of  antleis  of  a  red-deer,  shot  in 
1699  by  Frederick  L,  one  of  which  bears  the  astonishing  number 
of  thirty-three  branches  and  the  other  twenty-seven,  making 
alt<^ether  sixty  branches.  Sichardson  fignres  a  pair  of  antlers 
of  the  wild  reindeer  with  twenty-nine  points."  Prom  the 
manner  in  which  the  horns  are  branched,  and  more  especially 
from  deer  being  known  occasionally  to  fight  together  by  kicking 
with  their  fore-feet,"*  M.  Bailly  actually  comes  to  the  conclusion 
that  their  horns  are  more  injurious  than  useful  to  them  ?  But 
this  author  overlooks  the  pitched  battles  between  rival  males. 
As  I  felt  much  perplexed  about  the  use  or  advantage  of  the 
branches,  I  applied  to  Mr.  McNeill  of  Colonsay,  who  has  long 
and  carefully  observed  the  habits  of  red-deer,  and  he  informs 
me  that  he  has  never  seen  some  of  the  branches  brought  into 
use,  but  that  the  brow  antlers,  from  inclining  downwards,  are  a 
great  protection  to  the  forehead,  and  their  points  are  likewiso 

"  Ob    the    horns    of    red-deer,      Acad,  of  Nat.  Science,'  May,  186S, 
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used  in  attack.  Sir  Philip  Egerton  also  informs  mo  both  as  to 
red-deer  and  fallow-deer  that,  in  fighting,  they  suddenly  dasti 
together,  and  getting  their  horns  fised  against  each  other's 
feodies,  a  desperate  straggle  ensues.  When  one  is  at  last  forced 
to  yield  and  tnrn  ronnd,  the  Tiotor  endeavonrs  to  plunge  hia 
brow  antlers  into  his  defeated  foe.  It  thus  appears  that  the 
upper  branches  are  used  chiefly  or  esclusively  for  pushing  and 
fencing.  Nevertheless  in  some  species  the  upper  hranches  aro 
used  as  weapons  of  offence;  when  a  maji  was  attacked  by  a 
wapiti  deer  (_Cerviis  canrnfoiais)  in  Judge  Caton's  park  in 
Ottawa,  and  several  men  tried  to  rescue  him,  the  stag  "  never 
"  raised  his  headfrom  the  ground;  infaet,  he  kept  his  face  almost 
"  flat  on  the  ground,  with  his  nose  nearly  between  his  fore  feet, 
"  except  when  he  rolled  his  head  to  one  side  to  take  a  new 
"  observation  preparatory  to  a  plnnge."  In  this  position  the 
ends  of  the.homs  were  directed  against  his  adversaries.  "  In 
"  rolling  his  head  he  neeessarily  raised  it  somewhat,  because  his 
"  antlers  were  so  long  that  he  could  not  roll  his  head  without 
"  raising  them  on  one  side,  while,  on  the  other  side,  they  touched 
"  the  ground."  The  stag  by  this  procedure  gradually  drove  the 
party  of  rescuers  backwards,  to  a  distance  of  150  or  200  feet ; 
and  the  atta«ked.man  was  killed.^' 

Although  the  horns  of  stags  are  efficient  weapons,  there  can, 
I  think  be  no  doubt  that  a  single  point  would  have  been  much 
more  daagerous  than  a  branched  antler ;  and  Judge  Caton,  whc 
has  had  large  eaperience  with  deer,  fuOy  concurs  in  this  conclu- 
sion. Nor  do  the  branching  horns,  thougli  highly  important  as 
a  means  of  defence  against  rival  stags,  appear  perfectly  well 
adapted  for  this  purpose,  as  they  are  liable  to  become  interlocked. 
The  suspicion  has  therefore  crossed  my  mind  that  they  may 
serve  in  part  as  ornaments.  That  the  branched  antlers  of  stags 
as  well  as  the  elegant  lyrated  boras  of  certain  antelopes,  with 
their  graceful  double  curvature,  (fig.  64),  are  ornamental  in  oar 
eyes,  no  one  will  dispute.  If,  then,  the  boms,  like  the  splendid 
accoutrements  of  the  knights  of  old,  add  to  the  noble  appearance 
of  stags  and  antelopes,  they  may  tmve  been  modified  partly  for 
this  purpose,  though  mainly  for  actual  service  in  battle ;  but  I 
have  no  evidence  in  fevonr  of  this  behef. 

An  interesting  case  has  lately  been  pablished,  from  which  it 
appears  that  the  boms  of  a  deer  iu  one  district  in  the  United 
Statesarenowbeingmodifiedlbrough  sexual  andnatural  selection. 
A  writer  in  an  excellent  American  Joiu-nal"  says,  that  he  has 

»  See  a  most  interesting  account  "'The     AmeiicBQ    NatoraliEt, 
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hunted  for  the  last  twenfj-one  years  iu  the  Adirondacks,  where 
the  Cenms  virginianus  abounds.  About  fourteen  years  ap^i  ho 
first  heard  ot  spike-horn  hucks.  These  became  ftom  year  to  year 
more  common ;  about  fiyo  years  ago  lie  shot  one,  and  afterwards 
another,  and  now  they  are  frequency  killed.  "  The  spike-born 
"  differs  greatly  from  the  common  antler  of  the  C,  mrginianus. 


.iidrew  Smith's  '  Zoologj  of  Booth  Africa'). 


"  li  consists  of  a  single  spike,  more  slender  than  the  antler,  and 
"  scarcely  half  so  long,  projecting  forward  from  the  brow,  and 
"  terminating  in  a  very  Ebarp  point.    It  gives  a  considerable 
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"  adTantfi^e  to  its  possessor  oyer  tte  common  buck.  Besides 
"  enabling  bim  to  run  more  swiftly  throi^h  the  thick  woods  and 
"  underbmsb  (every  hunter  knows  that  does  and  yoorling 
"  bucks  run  mueb  more  rapidly  than  the  large  bucks  when 
"  armed  with  their  cumbrous  antlers),  the  spike-horn  is  a  more 
"  effective  weapon  than  the  common  antler.  With  this  advantage 
"  the  spike-horn  bucks  are  gaining  upon  the  common  bucks,  and 
"  may,  in  time,  entirely  supersede  them  in  the  Adirondacks. 
"  Undoubtedly,  the  first  spike-horn  buck  was  merely  an  acei- 
"  dental  freak  of  natura  But  his  spike-homs  gave  him  an 
"  advantage,  and  enabled  him  to  propagate  his  peculiarity.  His 
"  descendants  having  a  like  advantage,  have  propagated  the 
"  peculiarity  in  a  constantly  increasing  ratio,  tiEl  they  are 
"  slowly  crowdii^  the  antlered  deer  from  the  region  they 
"  inhabit."  A  critic  has  well  objected  to  this  account  by  asking, 
why,  if  the  simple  homa  are  now  so  advantageous,  were  the 
branched  antlers  of  the  parent-form  ever  developed?  To  this  I 
can  only  answer  by  remarking,  that  a  new  mode  of  attack  with 
new  weapons  m^lit  be  a  great  advantage,  as  shewn  by  the  case 
of  the  Ovia  c^ctocei-os,  who  thus  conquered  a  domestic  ram  famous 
for  his  fighting  power.  Though  the  branched  antlers  of  a  stag 
are  well  adapted  for  fighting  with  his  rivals,  and  though  it 
might  be  an  advantage  to  the  prong-homed  variety  slowly  to 
acquire  long  and  branched  horns,  if  he  bad  to  fight  only 
with  others  of  the  same  kind,  yet  it  by  no  means  follows  that 
branched  horns  would  be  the  l>est  fitted  for  conquering  a  foe 
differently  armed.  In  the  foregoing  case  of  the  Oryx  leuwryx,  it 
is  almost  certain  that  the  victory  would  rest  with  an  antolopo 
having  short  horns,  and  who  therefore  did  not  need  to  kneel 
down,  though  an  oryx  might  profit  by  having  still  longer  homa, 
if  he  fought  only  with  his  proper  rivals. 

.  Male  quadrupeds,  which  are  furnished  with  tusks,  use  them  in 
various  ways,  as  in  the  case  of  boms.  The  boar  strikes  laterally 
and  upwards;  the  musk-deer  downwards  with  serious  effect." 
The  walrus,  though  having  so  short  a  neck  and  Bo  imwieldy  a 
body,  "can  strike  either  upwards,  or  downwards,  or  sideways,  with 
"  equal  dexterity.""  I  was  informed  by  the  late  Dr.  Falconer, 
that  the  Indian  elephant  fights  in  a  difierent  manner  according 
to  the  position  and  curvature  of  his  tusks.  When  they  are 
directed  forwards  and  upwards  he  is  able  to  fiing  a  tiger  to  a 
great  distance— it  is  said  to  even  thirty  feet;  when  they  are 
Bhott  and  turned  downwards  he  endeavours  suddenly  to  pin  the 
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tiger  to  the  ground  and,  in  consequence,  is  dangerous  to  the 
rider,  wto  is  liable  to  bo  jerked  off  the  howdah  ™ 

Very  few  male  quadrupeds  poss^e  weapons  of  two  distinct 
kinds  specially  adapted  for  fighting  with  rival  males.  The  male 
muntjac-deer  (Cervulus),  however,  offers  an  eweptjon,  as  he  is 
provided  with  horns  and  exserted  canine  teeth.  But  we  may 
infer  from  what  follows  that  one  form  of  weapon  has  often 
been  replaced  in  the  course  of  ages  by  another.  With  niminants 
the  doveloprocnt  of  homa  generally  stands  in  an  inverse  relation 
wiih  that  of  even  moderately  developed  canine  teeth.  Thus 
camels,  gnajiacoes,  chevrotains,  and  mnsk-^eer,  are  hornless, 
and  they  have  efficient  canines;  these  teeth  being  "always  of 
' "  smallra  size  in  the  females  than  in  the  males."  The  Oamclidaa 
have,  in  addition  to  their  tma  canines,  a  pair  of  canine-shaped 
incisors  fca  their  upper  Jaws."  Male  deer  and  antelopes,  on  the 
other  hand,  possess  horns,  and.tliey  rarely  have  canine  teeth; 
and  these,  when  present,  aye  always  of  small  size,  so  that  it  is 
doubtful  wheiher  they  are  of  any  service  in  their  battles.  In 
Antilope  monfaita  they  exist  only  as  rudiments  in  the  young 
male,  disappearing  as  he  grows  old ;  and  they  are  absent  in  the 
female  at  all  ^es;  but  the  females  of  certain  other  antelopes 
and  of  certain  deer  have  been  known  occasionally  to  eshibit 
rudiments  of  these  teeth.''  StaUions  have  small  canine  teeth, 
which  are  either  quite  absent  or  rudimentary  in  the  mare ;  but 
they  do  not  appear  to  be  UKod  in  lighting,  for  stallions  bite 
witi  their  incisors,  and  do  not  open  their  mouths  wide  like 
camels  and  guanacoes.  Whenever  the  adult  male  possesses 
canines,  now  inefficient,  whilst  the  female  has  either  none  or 
mere  rudiments,  we  may  conclude  that  the  early  mab  pro- 
genitor of  the  species  was  provided  with  efficient  canines,  which 
have  been  partially  transferred  to  the  females.  The  reduction  of 
these  teeth  in  the  males  seems  to  have  followed  Irom  some 
change  in  their  manner  of  fighting,  often  (but  not  in  the  horse) 
caused  by  the  development  of  new  weapons. 

Tusks  and  horns  are  manifestly  of  high  imjxirtance  to  their 

~  See    also    Corse    (■  Philosoph,  Aniericiin  doer.     See  also  Kalcoaer 

Transaot.'    1J89,    p.  212)    on   the  ('Palteont.    Memoiis    luid     Notes," 

manner  In  which  the  short-tuskei  vol,  i.  1868,  p.  576)  on  canines  in 
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possessors,  for  their  development  coDsumos  much  oigftnised 
matter.  A  single  tuak  of  the  Asiatic  eleptaut — one  of  the 
ostinct  woolly  species— and  of  the  African  elephant,  have  been 
known  to  weigh  respectively  150, 160,  and  180  ponuds;  and 
even  greater  weights  have  been  given  by  some  authors.''  With 
deer,  in  which  the  horns  are  periodically  renewed,  the  drain  on 
the  constitution  must  be  greater ;  the  boms,  for  instance,  of  the 
moose  weigh  from  fifty  to  sixty  pounds,  and  those  of  the 
extinct  Irish  elk  from  sixty  to  seventy  pounds— the  skull  of  the 
latter  weighii^  on.  an  averj^^  only  five  ponnds  and  a  quarter. 
Although  the  horns  are  not  periodically  renewed  in  sheep,  yet 
their  development,  in  the  opinion  of  many  agriculturists,  entails 
a  sensible  loss  to  the  breeder.  Stags,  moreover,  in  escaping 
from  beasts  of  prey  are  loaded  with  an  additional  weight  for  the 
race,  and  are  greatly  retarded  in  passing  through  a  woody 
country.  The  moose,  for  instance,  with  horns  extending  five 
and  a  half  feet  from  tip  to  tip,  although  so  eldlful  in  their  use 
that  he  will  not  touch  or  break  a  twig  when  walking  quietly, 
eannot  act  bo  desterously  whilst  rushing  away  from  a  pack 
of  wolves.  "During  his  progress  he  holds  his  nose  np,  so 
"as  to  lay  the  horns  horizontally  back;  and  in  this  attitude 
"  cannot  see  the  ground  distinctly."'*  The  tips  of  the  boms  of 
the  great  Irish  elk  were  actually  eight  feet  apart !  Whilst  the 
horns  are  covered  with  velvet,  which  lasts  with  the  red-deer  for 
about  twelve  weeks,  they  are  extremely  sensitive  to  a  blow ;  so 
that  in  Germany  the  stags  at  this  time  somewhat  change  their 
habits,  and  avoiding  dense  forests,  frequent  you:^  woods  and 
low  thickets.'"  These  facta  remind  us  that  male  birds  have 
acquired  ornamental  plumes  at  the  cost  of  retarded  flight,  and 
other  ornaments  at  the  cost  of  some  loss  of  power  in  their  battles 
with  rival  males. 

With  mammals,  when,  as  is  often  the  case,  the  sexes  differ  in 
size,  the  males  are  almost  always  lai^r  and  stronger.  I  am 
informed  by  Mr.  Gould,  that  this  holds  good  in  a  marked 
manner  with  the  marsupials  of  Australia,  the  males  of  which 
appear  to  continue  growing  until  an  unusually  late  age.  But 
the  most  estraordinary  case  is  that  of  one  of  the  seals  {Gallor- 
hinua  urnnus),  a  full-grown  female  weighing  less  than  one-sixth 
of  a  full-grown  ma!e.'°     Dr.  Gill  remarks  that  it  is  with  the 

»  Emerson     Tennent,     'Ceylon,'  143.      See     also    Owen,     '  Britinb 

18.S9,  vol.  !i.  p.  275;  Owen,  '  Bri-  Fosail  Mammals,'  on  iho  Irish  elk, 

Ush  Fussil  Mammals,*  1846,  p.  245.  pp.  447,  465. 
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».23( 


236,  337  ;  oa  the  Bipanse  of  the  «  See  the  very  interesting  pMei 


ana  Watft. 


yGoot^lc 


5 16  'ihe  Descent  of  Man.  Pabt  1L 

polygamous  seals,  the  males  of  wMch  ate  well  known  to  fight 
savagely  together,  that  the  sexes  differ  much  in  size ;  the  mouo- 
gamona  Epecies  difieriog  but  little.  Whales  also  afford  evidence 
of  the  relation  existing  between  the  pugnacity  of  the  males  and 
their  large  size  compared  with  tliat  of  the  female ;  the  males  of 
the  right-whales  do  not  fight  together,  and  they  are  not  larger, 
but  rather  smaller,  than  their  females ;  on  the  other  liand,  male 
aperm-whales,  fight  much  together,  and  their  bodies  are  '*  often 
"  found  scarred  with  the  imprint  of  their  rival's  teeth,"  and 
they  are  double  the  size  of  the  females.  The  greater  strengtti  of 
the  male,  as  Hunter  long  ago  remarked,"  is  invariably  displayed 
in  those  parts  of  the  body  which  are  brought  into  action  in 
fighting  with  rival  males— for  instanee,  in  the  massive  neek  of 
the  bnlL  Male  quadrupeds  are  also  more  coure^ous  and 
pugnacious  than  the  females.  There  can  be  little  doubt  that 
these  characters  have  been  gained,  partly  through  sesual  selec- 
tion, owing  to  a  long  series  of  victories  by  the  stroi^er  and 
more  courageous  males  over  the  weaker,  and  partly  through  the 
inherited  effects  of  use.  It  is  probable  that  the  snc^essiye 
Tariations  in  strength,  size,  and  courage,  whether  due  to  mere 
variabihty  or  to  the  effects  of  use,  by  the  accumulation  of  which 
male  quadrupeds  have  acquired  these  characteristic  qualities, 
occurred  rather  late  in  life,  and  were  consequently  to  a  large 
exteut  limited  in  theic  trausmiBsion  to  the  same  sex. 

From  these  considerations  I  wsa  anzious  to  obtain  information 
as  to  the  Scotch  deerhonnd,  the  sexes  of  which  differ  more  in 
size  than  those  of  any  other  breed  (though  bloodhounds  dilTer 
considerably),  or  than  in  any  wild  canine  species  known  to  me. 
Accordingly,  I  applied  to  Mr.  Cupples,  well-known  for  his 
success  with  this  breed,  who  has  weighed  and  measured  many 
of  his  own  dc^,  and  who  has  with  great  kindness  collected  for 
me  the  followii^  fects  from  various  sonrcea.  Fine  male  dogs, 
measured  at  the  shoulder,  range  from  28  inches,  which  is  low, 
to  J)3  or  eren  34  inches  in  height ;  and  in  weight  from  80 
pounds,  which  is  light,  to  120  pounds,  or  oven  more.  The 
females  range  in  height  from  23  to  27,  or  even  to  28  inches;  and 
in  weight  from  50  to  70,  or  even  80  pounds."'    Mr.  Cupples 

Comp.  Zoelog.  of  Cambridge,  Uuit&l  "  '  Animal  Economj,'  p.  45. 

Stati.t,' vsL  ii.  Ks.  1,  p.  tl2.     The  "  See  alsu  Bkharilson'i '  UsDOdi 

wights  were  ascertaiued  by  a  cure-  en  th«  Dog,^  p-  59.     Much  valnabLfi 

fal    oburver,    Capt.    Hryaiit.     Dr.  iDformation  oa  tha    Scottish  deci- 

Qill  in  "The  .^meticau  Naturalist,'  hound    Is   given    by  Mr.    UcNeill, 

Jan.    1871,    I'rof.    Shaler   on    the  who  first  coiled  attention    to    the 

relative  size  of  the  seies  of  whnles,  inequality  in  size  bctu'een  the  seiei, 

'Americsn  Naluralist,'  Jan.  1873.  in  Scrojje'a  'Art  of  Deer  Stalking 
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concludes  that  from  95  to  100  pounds  for  the  male,  and  70  foi 
the  female,  would  be  a  safe  average;  but  there  is  reason  ij 
believe  that  formerly  both  sesea  attained  &  greater  weight, 
Mr.  Cupples  haa  weighed  puppies  whea  a  fortnight  old ;  in  one 
litter  the  average  weight  of  four  males  exceeded  that  of  two 
females  b;  nu.  and  a  half  ounces ;  in  another  litter  the  average 
weight  of  four  malee  exceeded  that  of  one  female  h;  less  than 
one  ounce;  the  same  males  when  three  weeks  old,  exceeded 
the  female  by  seven  and  a  half  onnoes,  and  at  the  age  of  sis 
weeks  by  nearly  fotirteen  ounces.  Mr,  Wright  of  Yeldersley 
House,  in  a  letter  to  Mr.  Oupples,  says :  "  I  have  taken  not«s  on 
"  the  sizes  and  weights  of  puppies  of  many  litters,  and  aa  &t  bb 
"  my  experience  goes,  dog-puppies  as  a  rule  differ  very  little 
"  from  bitches  till  they  arrive  at  about  five  or  six  months  old ; 
"  and  then  the  dogs  begin  to  increase,  gaining  upon  the  bitchea 
"  both  in  weight  and  size.  At  birth,  and  for  several  weeks 
"  afterwards,  a  bitch-puppy  will  occasionally  be  larger  than  any 
"  of  the  dogs,  but  they  are  invariably  beat«n  by  them  later." 
Mr.  McNeill,  of  Colonsay,  concludes  that  "the  malea  do  not 
"  attain  their  full  growth  till  over  two  years  old,  though  the 
"  females  attaia  it  sooner."  According  to  Mr.  Cupples'  expe- 
rience, male  dogs  go  on  growing  in  stature  till  they  are  from 
twelve  to  eighteen  months  old,  and  in  weight  till  from  eighteen 
to  twenty-four  months  old ;  whilst  the  females  cease  increasing 
in  statnre  at  the  age  of  from  nine  to  fourteen  or  fifteen  months, 
and  in  weight  at  the  age  of  from  twelve  to  fifteen  months. 
From  these  various  statements  it  ia  clear  that  the  full  difference 
in  size  between  the  male  and  female  Scotch  deerhonnd  is  not 
acquired  until  rather  late  in  life.  The  males  almost  exclusively 
are  used  for  coursing,  for,  aa  Mr.  McHeill  informs  me,  the 
females  have  not  sufficient  strength  and  weight  to  pull  down  a 
ftill-growi.  deer.  From  the  names  used  in  old  legends,  it  appears, 
aa  I  hear  from  Mr.  Cupples,  that,  at  a  very  ancient  period,  tho 
males  were  the  most  celebrated,  the  femaJes  being  mentioned 
only  as  the  mothers  of  famous  dc^s.  Hence,  during  many 
generations,  it  is  the  male  which  has  been  chiefly  tested  for 
stici^h,  sine,  speed,  ajid. courage,  and  the  best  will  have  been 
lired  from.  As,  however,  tho  males  do  not  attain  their  fuU 
dimensions  until  rather  late  in  life,  they  will  bavo  tended,  in 
accordance  with  the  law  often  indioated,  to  transmit  their 
characters  to  their  male  ofepring  alone;  and  thus  the  great 
inequality  in  size  between  the  sexes  of  tiie  Scotch  deer-honnd 
may  probably  be  accounted  for, 

I  l(ope  that 
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The  males  of  some  few  iinadnipcds 
developed  solely  as  a  means  of  defence  a 
other  males.  Some  kinds  of  dee: 
upper  branches  of  their  horns  chiefly  or  exclusively  for  de- 
fending themselvca;  and  the  Orys  antelope,  as  I  am  lEformed 
hy  Mr.  Bartlott,  fences  most  skilfully  with  his  long,  gently 
curved  horns;  but  these  aro  likewise  used  as  organs  of  offence. 
The  same  observer  remarks  that  rhinoceroses  in  fighting,  parry 
each  other's  sidelong  blows  with  their  horns,  which  clatter 
loudly  together,  as  do  the  tusks  of  boars.  Although  wild  boars 
fight  desperately,  they  "ieldom,  according  to  Brehm,  receive  fatal 
wounds,  as  the  blows  fall  on  each  other's  tusks,  or  on  the  layer 
of  gristly  skin  covrrmg  the  shoulder,  called  by  the  German 
hunters,  the  shield;  and 
here  we  have  a  part  spe- 
cially modified  for  defence. 
With  boars  in  the  prime 
of  life  (see  flg.  65)  the 
tasks  in  the  lower  jaw  are 
usodfor  fighting,  but  they 
become  in  oJd  age,  as 
Brehm  states,  so  much 
curved  inwards  and  up- 
wards over  the  snout, 
that  they  can  no  longer 
be  used  in  this  way. 
They  may,  however,  still 
servo,  and  even  more 
effectively,  as  a  means 
In  compensation  for  the  loss  of  the  lower  tusks 
as  weapons  of  offence,  those  in  the  upper  jaw,  which  always 
project  a  little  laterally,  increase  in  old  age  so  much  in  length 
and  curve  so  much  upwards,  that  they  can  be  used  for  attack. 
Nevertheless,  an  old  boar  is  not  so  dangerous  to  man  as  one  at 
the  age  of  six  or  seven  years.™ 

In  the  fall-grown  male  Baburisa  pig  of  Celebes  (fig.  66),  the 
lower  tusks  are  formidable  weapons,  like  those  of  the  European 
boar  in  the  prime  of  life,  whilst  the  upper  tasks  are  so  long 
and  have  their  points  so  much  curled  inwards,  sometimes  even 
tonchii^  the  forehead,  that  they  are  utterly  useless  as  weapons 
of  attack.  They  more  nearly  resemble  horns  than  teeth,  and 
are  so  manifestly  useless  as  teeth,  that  the  animal  was  formerly 
supposed  to  rest  his  head  by  hooking  them  on  to  a  branch! 
Their  convex  surfaces,  however,  if  the  head  were  held  a  little 

"  Brelim,  'Thierleben,'  B.  ii.  a.  729-733. 
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laterally,  wonld  serve  as  an  excellent  guard ;  and  hence,  perhaps, 
it  is  that  in  old  animals  they  ' '  are  generalSy  broken  off,  as  if  by 
"  flghtiag."**  Here,  then,  we  .have  the  curious  case  of  the 
upper  tusks  of  the  Babirusa  regularly  assuming  during  tho 
prime  of  life,  a  structnre  which  apparently  renders  them  fitted 
only  for  defence ;  whilst  in  the  European  boar  the  lower  tusks 
^aume  in  a  less  degree  and  only^  during  old  age,  nearly  the 
e  form,  and  then  serve  in  like  manner  solely  for  defence. 


olthe  Eabirasi  Hb  (from  WoUmo's  '  MaliT  ATcblmlngo'J. 


In  the  wart-hog  t^PhaeochoerM  teUiiapicus,  fig.  67)  the  tusks  in 
tbe  upper  jaw  of  the  male  curve  upwards  during  the  prime  of 
life,  and  from  being  pointed  serve  as  formidable  weapons.  The 
tusks  in  the  lower  jaw  are  sharper  than  those  in  the  upper,  but 
ftom  their  shortness  it  seems  hardly  possible  that  they  can  be 
Bsed  as  weapons  of  attack.  They  must,  however,  greatly- 
strengthen  those  in  the  upper  jaw,  from  b^g  ground  so  as  to 
fit  closely  against  their  bases.    Neither  the  upper  nor  the  lower 

"  See  Mr.  Walkco's  iDteresting  accoant  of  this  amma!.. '  Tha  MaUj 
Accbipelaso,'  1889,  vol.  i.  p,  435. 
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tiiska  appear  to  have  lieen  specially  modified  to  act  its  guards, 
though  no  donbt  they  are  to  a  certain  cstent  used  for  this  pur- 
pose. But  tho  wartht^  is  not  destitute  of  other  special  means 
of  protection,  for  it  has,  on  each  side  of  the  face,  beneath  tlio 
eyes,  a  ratlier  stiff,  yet  flexible,  cartilaginous,  oblong  pud 
(flg.  67),  which  projects  two  or  three  inches  outwards ;  and 
it  appeared  to  Mr.  Bartlett  and  myself,  when  Yiewing  the  living 
animal,  that  these  pads,  when  struck  from  beneath  by  tho  tuslis 
of  an  opponent,  would  be  turned  upwards,  and  would  thus 
admirably  protect  tlie  somewhat  prominent  eyes.  I  may  add, 
on  the  authority  of  Mr.  Bartlett,  tliat  these  boars  when  fighting 
stand  directly  face  to  face. 


.    Head  of  female  jf:tlitapl 


Lastly,  the  African  rivor-ht^  {Potnmochoerm  pentcSlatus)  has  a 
hard  cartilaginous  knob  on  each  side  of  the  face  beneath  the 
eyes,  which  answers  to  the  flesibie  pad  of  tho  wart-hog ;  it  baa 
also  two  bony  prominences  on  the  upper  jaw  above  the  nostrils, 
A  boar  of  this  species  in  the  Zoological  Gardens  recently  broke 
into  the  cage  of  the  wart-hog.  Thoy  fought  all  night  long,  and 
were  found  in  the  morning  much  exhausted,  but  not  seriously 
wounded.  It  is  a  significant  fact,  as  shewing  the  purpose  of  the 
above-described  projections  and  escrescences,  that  these  were 
covered  with  blood,  and  were  scored  and  abraded  in  an  extra- 
Ordinary  maimer. 

Although  the  males  of  bo  many  members  of  tho  pig  family  are 
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provided  with  weapons,  and  aa  we  havo  just  seen  with  means  ol 
defence,  tlieso  weapons  seem  to  have  been  acquired  within  a 
rather  late  geological  period.  Dr,  Forsyth  Major  apecifiee" 
Beveral  mioeene  species,  in  none  of  which  do  the  tusks  appeaJ 
tc  have  been  largely  developed  in  the  males ;  and  Prof.  Riitimeyer 
was  formerly  struck  with  this  same  feet. 

The  mane  of  the  lion  forms  a  good  defence  against  the  attacks 
of  rival  lions,  the  one  danger  to  which  he  is  liable;  for  tlie 
malesy  as  Sir  A,  Smith  informs  me,  engage  in  terrible  battles, 
and  a  young  lion  dares  not  approach  an  old  one.  In  1857  a 
tiger  at  Bromwich  broke  into  the  cage  of  a  lion  and  a  fearful 
scene  ensued  :  "  the  lion's  mane  saved  his  neck  and  head  from 
"  beirg  much  injured,  but  the  tiger  at  last  succeeded  in  ripping 
"  np  his  belly,  and  in  a  few  minutes  he  was  dead."  *'  The  broad 
ruff  round  the  throat  and  chin  of  the  Canadian  lynx  {t'dii 
eanadmsis)  is  much  longer  in  the  male  than  iu  the  female;  but 
whether  it  serves  as  a  defence  I  do  not  know.  Male  seals  are 
well  known  to  fight  desperately  together,  and  the  males  of 
certain  kinds  (Otaria  Jabatd)''  have  great  manes,  whilst  the 
females  have  stnall  ones  or  none.  The  male  baboon  of  the  Capo 
of  Good  Hope  (Cynocephalus  porcarim)  has  a  much  longer  mane 
and  larger  canine  teeth  than  the  female ;  and  the  mane  probably 
Borvefi  as  a  protection,  for,  on  aakii^  the  ieepert.  in  the  Zoo- 
logical Gardens,  without  giving  them  any  clue  to  my  object, 
whether  any  of  the  monkeys  especially  attacked  each  other  by 
the  nape  of  the  neck,  I  was  answered  that  this  was  not  the  case, 
except  with  the  above  baboon.  In  the  Hamadryaa  baboon, 
Ehrenberg  compares  the  mane  of  the  adnlt  nlale  to  that  of  a 
jonng  lion,  whilst  in  the  young  of  both  sexes  and  iu  the  female 
the  mane  is  almost  absent. 

It  appeared  to  me  probable  that  the  immense  woolly  mane  of 
the  male  American  bison,  which  reaches  almost  to  the  ground, 
and  is  much  more  developed  in  the  males  than  in  the  females, 
served  as  a  protection  to  them  in  then-  terrible  battles ;  but  an 
experienced  hunter  told  Judge  Caton  that  ho  had  never  observed 
anything  which  favoured  this  boiiof.  The  stallion  has  a  thicker 
and  fuller  mane  than  the  mare;  and  I  have  made  particular 
inquiries  of  two  great  trainers  and  breeders,  who  have  had  cliarge 
of  many  entire  horses,  and  am  assured  that  they  "  invariably 

«  '  Atti  ddU  Sot  Italiana  dl  Sc  "  Dr.  Mnrie.  on  CH.iria,   '  Proc. 

Nat '  1873,  voL  IT.  faec  iv.  Zoolog.  Soc'  1869,  p.  109.     Mr.  J. 

"  '  The  Times,"  Sot.  10th,  1857.  A.  Allen,  in  the  paper  above  quoted 

In  regard  to  the  Canada  lyni,  see  (p.  75),  donbts  whetlier  the  hair, 

Audnbon    and     Baehraan,     'Quad-  which  is  longer  on  the  neck  in  th« 

ruped»  of   H-    imerica,"   ISiP,    p-  niiile  than  in  the  female,  doeerrea  w 

L3a  be  called  a  msn* 
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"  eniJeavouj-  to  seize  one  another  by  the  neck."  It  does  not, 
howoTer,  follow  from  the  foregoing  statements,  that  when 
the  hair  on  the  neck  serves  as  a  defence,  that  it  was  originally 
developed  for  this  purpose,  though  this  is  probable  in  Bome  cases, 
as  in  that  of  the  hon.  I  am  infonned  by  Mr.  McNeill  that  tba 
long  hairs  on  the  throat  of  the  stag  (Certtas  elapkus)  serve  as  a 
great  protection  to  him  when  hunted,  for  the  dogs  generally 
endeaTour  to  seize  him  by  the  throat ;  but  it  is  not  probable  that 
these  hairs  were  specially  developed  for  this  purpose ;  otherwise 
the  yonng  and  the  females  would  have  been  equally  protected. 

Cfiotce  in  Fairing  by  eWier  Sex  of  Quadrupeds. — Before  de- 
scribing in  the  next  chapter,  the  differences  between  the  sexes  in 
Toice,  odours  emitted,  and  ornaments,  it  will  be  convenient  bore 
to  consider  whether  the  sexes  exert  any  choice  in  their  unions. 
Docs  the  female  prefer  any  particular  male,  either  before  or 
after  the  males  may  have  fought  together  for  supremacy;  or 
does  the  male,  when  not  a  polygamist,  select  any  particular 
female?  The  general  impression  amongst  breeders  seems  to  bo 
that  the  male  accepts  any  female ;  and  this  owing  to  his  eager- 
ness, is,  in  most  cases,  probably  the  truth.  Whether  the  female 
as  a  genera!  rulo  indifferently  accepts  any  male  is  much  more 
doubtful.  In  tie  fourteenth  chapter,  on  Birds,  a  considerable 
body  of  direct  and  indirect  evidence  was  advanced,  shewing 
that  the  female  seleots  her  partner ;  and  it  would  be  a  strange 
anomaly  if  female  quadrupeds,  which  stand  higher  in  the  scale 
and  have  higher  meutal  xwwers,  did  not  generally,  or  at  least 
often,  esert  some  choice.  The  female  could  in  most  cases 
escape,  if  wooed  by  a  male  that  did  not  please  or  excite  her ;  and 
when  pursued  by  several  males,  as  commonly  occurs,  she  would 
often  have  the  opportunity,  whilst  they  were  fighting  together, 
of  escaping  with  some  one  male,  or  at  least  of  temporarily  pairing 
with  him.  Thw  latter  contingency  has  often  been  observed  in 
Scotland  with  female  red-deer,  as  I  am  informed  by  Sir  Philip 
Egerton  and  others." 

It  is  scarcely  possible  that  much  should  be  known  about 
female  quadrupeds  in  a  state  of  nature  making  any  choice  in 
their  marriage  unions.  The  following  curious  details  on  the 
30urtehip   of  one  of  the  eared  seals  {Cailorhinus  ursinuB)  ore 

'Aurintinn  nf  tho  hahiu  nf  tho  i-aH.  "  vie..iiT  trophy  afl«r  trophj."  El- 
lie  same  thing  uuciira  with 
^  Mr.  J.  A.  AUra,  iWi  p 
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givun"  on  the  authority  of  Capt.  Bryant,  who  had  ample 
oppoitnnities  for  observation.  He  saye,  "  Mimy  of  the  femalee 
"  on  their  arrival  at  the  island  where  they  breed  appear  desirona 
"  of  rotuming  to  some  partiealar  male,  and  frequently  climb  the 
"  outlying  roeks  to  overiook  the  rookeries,  calling  out  and 
"  listaiing  aa  if  for  a  finailiai  voice.  Then  changing  to  another 
"  place  they  do  the  same  again  ....  As  soon  as  a  female  reaches 
"  the  shore,  the  nearest  male  goes  down  to  meet  her,  making 
"  meanwhile  a  noise  like  the  clucking  of  a  ben  to  her  chickens. 
"  He  hows  to  her  and  coaxes  her  until  he  gets  between  her  and 
"  the  water  bo  that  she  cannot  escape  him.  Then  his  manner 
"  changes,  and  with  a  harsh  growl  he  drives  her  to  a  place  in 
"  his  harem.  This  continues  until  the  lower  row  of  harems  is 
"  nearly  full.  Then  the  males  higher  up  select  the  time  when 
"  their  more  fortunate  neighbours  are  off  their  guard  to  steal 
"  their  wives.  This  they  do  by  taking  them  in  their  mouths 
"sjid  lifting  them  over  the  heads  of  the  other  females,  and 
"  carefully  placing  them  in  their  own  harem,  carrying  them  za 
"  cats  do  their  kittens.  Those  still  higher  up  pursue  the  same 
"method  nntil  the  whole  space  is  occupied.  Prequeatly  a 
"  struggle  ensues  between  two  males  for  the  possession  of  the 
"  same  female,  and  txitb  seizing  her  at  once  pull  her  in  two  or 
"  terribly  lacerate  her  with  their  teeth.  When  the  space  is  all 
"  filled,  the  old  male  walks  around  complacently  reviewing  his 
"  family,  scolding  those  who  crowd  or  disturb  the  others,  and 
"  fiercely  driving  off  all  intruders.  This  surveillance  always 
"  keeps  him  actively  occupied." 

As  so  Uttle  is  known  about  the  courtship  of  animals  in  a  state 
of  nature,  I  have  endeavoured  to  discover  how  far  our  domesti- 
cated i^aadrupeda  evince  any  choice  in  their  unions.  Dogs 
offer  the  best  opportunity  for  observation,  ss  they  are  carefully 
attended  to  and  well  understood.  Many  breeders  haveeipreBsed 
a  strong  opinion  on  this  head.  Thus,  Mr.  Mayhew  remarks, 
"  The  females  are  able  to  bestow  their  aflections ;  and  tender 
"  rocollectioas  are  as  potent  over  them  as  they  are  known  to  be 
"  ia  other  cases,  where  higher  animals  are  concerned.  Bitches 
"  are  not  always  prudent  in  their  loves,  but  are  apt  to  fling 
"  themselves  away  on  curs  of  low  degree.  If  reared  with  a 
"  companion  of  vulgar  appearance,  there  often  springs  up 
"  between  the  pair  a  devotion  which  no  time  can  afterwards 
"  subdue.  The  passion,  for  such  it  really  is,  becomes  of  a  more 
"  than  romantic  endurance."  Mr.  Mayhew,  who  attended 
chiefly  to  the  smaller  breeds,  is  convinced  that  the  females  are 

"  Ml.  J.  A.  Allen  in  '  Bull.  Mns.  Comp.  Zoolog.  of  Camtridge,  Onitod 
SwWi,'  vol.  ii,  Ne.  1,  p.  99. 
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Btrongly  attroctfld  by  naales  of  a  lai^  size.  "  The  well-known 
veterinary  Blaine  etatcB"  that  his  own  female  pug  became  ho 
attached  to  a  spaniel,  and  a  female  Better  to  a  cur,  that  in 
neither  case  would  they  pair  with  a  dog  of  their  own  iireed 
nntil  eevera]  weeks  had  elapsed.  Two  similiar  an.d  trustworthy 
aeeoiutH  have  been  given  me  in  regard  to  a  ftmale  retriever 
and  a  BpanieU  both  of  which  became  enaaioured  with  terrier- 
dogs. 

Mr.  Cupples  informs  me  that  ho  can  personally  vouch  for  the 
accuracy  of  the  following  more  remarkable  case,  in  wliieh  a 
valuable  and  wonderfully-intelligent  female  terrier  loved  a 
retriever  belonging  to  a  neighbour  to  such  a  d^ree,  that  sho 
tad  often  to  be  dragged  away  from  him.  After  their  permanent 
separation,  although  repeatedly  shewing  milk  in  her  toats,  she 
would  never  acknowledge  the  courtship  of  any  otlier  dc^,  and  to 
the  regret  of  her  owner  never  bore  puppies.  Mr.  Cupples  also 
states,  that  in  1868,  a  female  deerhound  in  his  kennel  thrice  pro- 
duced puppies,  and  on  each  occasion  shewed  a  marked  preferenpo 
for  one  of  the  largest  and  handsomest,  but  not  the  most  eager, 
of  four  deerhonnds  living  with  her,  all  in  the  prime  of  life, 
Mr.  Cupples  has  observed  that  the  female  generally  favours  a  Aag 
whom  she  has  associated  with  and  knows;  her  shyness  and 
timidity  at  first  incline  her  against  a  strange  dog.  The  male,  on 
the  contrary,  seems  rather  inclined  towards  strarge  females.  It 
appears  to  be  rare  when  the  male  refuses  any  particular  female, 
Imt  Mr.  Wr^ht,  of  Ycldersley  House,  a  great  breeder  of  dogs, 
informs  me  that  he  has  known  Rome  instances;  he  cites  the  case  of 
one  of  his  own  deerhounds,  who  would  not  take  any  notice  of  a 
particular  female  mastiff,  so  that  another  deerhound  had  to  be 
employed.  It  would  be  snperflnous  to  give,  as  I  could,  other 
instances,  and  I  will  only  add  that  Mr.  Barr,  who  Ibk  carefully 
bred  many  bloodhounds,  stales  that  in  almost  every  instance 
particular  individuals  of  opposite  sesos  shew  a  decided  prefer- 
ence for  each  other.  Finally,  Mr,  Cupples,  after  attending  to 
thw  subject  for  another  year,  has  written  to  me, "  I  have  had 
"  full  confirmation  of  my  former  statement,  that  dogs  in  breeding 
"  form  decided  preferences  for  each  other,  being  often  influenced 
"  by  si^e,  bright  colour,  and  individual  characters,  aa  well  as  by 
"  the  degree  of  their  previous  fluniliaritj." 

In  regard  to  horses,  Mr.  Blenkiron,  the  greatest  breeder  ol 
race-horses  in  the  world,  informs  me  that  stallions  are  so 
frequently  capricious  in  their  choice,  rejecting  one  mare  and 

*•  'Doga:  their  Management,' by  "  Qaoted  by  AU(,  Walter  'Od 

E  iUvliew,  M.R.C.V.S.,  Sad  edit-  Intermairiage,'  183B,  p.  87e-  sw 
1064,  pp.  167-193.  ■lu  p.  244. 
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without  as;  appmeiit  cause  taking  to  another,  that  Tarious  artificci 
have  to  be  habitually  used.  TheianiouB  Monarque,  for  instance, 
would  never  consciously  look  at  the  dam  of  Gladiatew,  and  a 
trick  had  to  be  practised.  We  can  partly  see  the  reason  whj 
valuitble  raioe-horse  stallions,  which  are  in  such  demand  as  io  b« 
exhausted,  should  be  so  particular  in  their  choice.  Mr.  Blentiron 
has  never  known  a  mare  reject  a  horse ;  but  this  has  occurred 
in  Mr.  Wright's  stable,  so  that  the  mare  had  to  be  cheated- 
Prosper  Lucas  "  quotes  various  statemcnte  from  French,  autho- 
ritiea,  and  renaarks,  "  On  voit  dos  ^talons  qui  s'^prennent  d'une 
"  jmnent,  et  nt^ligeat  toutes  les  autres."  He  gives,  on  tho 
authority  of  Baelen,  similar  facts  in  regard  to  hulls;  and  Mr. 
H.  Eeoks  assures  me  that  a  famous  short-horn  bull  belonging  to 
his  father  "invariably  roftised  to  be  matched  with  a  black  cow." 
Hoffberg,  in  describing  the  domesticated  reindeer  of  Lapland 
eajs,  "  rceminie  majores  et  fortiotes  mares  prte  Cieteris  admittunt, 
"  ad  eos  confugiunt,  a  junioribTis  agitatje,  qui  lios  in  fugam 
"  conjicinnt.""  A  elei^yman,  who  has  bred  many  pigs,  asserts 
that  BOWS  often  reject  one  boar  and  immediately  accept  another. 
Prom  these  facts  there  caa  be  no  doubt  that,  with  moat  of  oiir 
domesticated  quadrapeda,  strong  individual  antipathies  and  pre- 
ferences are  frequently  exhibited,  and  much  more  commonly  by 
the  female  than  by  the  male.  This  being  the  case,  it  is  impro- 
bable that  the  unions  of  quadrupeds  in  a  state  of  nature  should 
he  left  to  mere  chance.  It  is  much  more  probable  that  the 
females  are  allured  or  excited  by  particular  males,  who  possess 
certain  characters  in  a  higher  degree  than  other  males;  but 
what  these  characters  arc,  wo  can  seldom  or  never  discover  with 
certainty. 


CHAPTER  XVIII. 
Seoondaet  Sexual  Cbagactkhb  of  Mammalb — amtinu^. 

Voice — KeiDarkablt  denial  rMuIUritias  in  seals — Odour — DereloBineul 
of  the  ha'ir..~Coloar  oi  the'Lait  and  ekiB — Aaomaloas  case  of  the  femaU 
being  more  ornamented  than  the  male — Colour  and  ornaments  dne  to 
seiual  BelocHoQ — Colour  acquired  for  the  sake  of  proteBtlon— Coluur, 

disappearance  of  spots  and  stripes  in  adult  qnadrnpeds — On  the  colours 
and  ornaments  of  the  Quadrumana— Summary. 

QnADRUFEDfi  use  their  voices  for  various  purposes,  as  a  signal  ot 
Jailer,  as  a  call  from  one  member  of  a  troop  to  another,  or  from 
the  mother  to  her  lost  offepring,  or  from  the  latter  for  protection 


yGooc^le 


526  The  Descent  of  Man.  I'aut  IL 

to  their  mother ;  but  such  uses  need  not  kere  be  coHBidered. 
We  are  oonoemed  onJy  with  the  difference  between  the  voices  of 
the  sexes,  for  ioBtence  between  that  of  the  lion  and  lioness,  or  o( 
the  bull  and  cow.  Almost  all  male  animals  use  their  voices 
much  mora  dnrii^  the  rutting-seaeon  than  at  any  other  time ; 
and  some,  as  the  giraffe  and  porcupine,'  are  said  to  be  completely 
mute  excepting  ot  this  season.  As  the  throats  (i.e.  the  laryni 
and  thyroid  bodies ')  of  stags  periodically  become  enlarged  at  the 
beginning  of  the  breeding-season,  it  might  be  thonght  that  their 
powerful  voices  must  be  somehow  of  high  importance  to  them ; 
bat  this  is  very  doubtful.  Prom  information  given  to  me  by 
two  esperiencod  observers,  Mr.  McNeill  and  Sir  P.  Egerton,  it 
seems  that  young  stags  under  throe  years  old  do  not  roar 
or  bellow;  and  that  the  old  ones  begin  bellowing  at  the  com- 
mencement of  the  breedii^-seasan,  at  first  only  occasionally  and 
moderately,  whilst  they  restlesaly  wander  about  in  search  of  the 
females.  Their  battles  are  prefaced  by  loud  and  prolonged 
bellowing,  but  during  the  actual  conflict  they  are  silent.  Animals 
of  aU  kinds  which  habitually  use  their  voices  utter  various 
noises  under  any  strong  emotion,  sa  when  enraged  and  pre- 
paring to  fight;  but  this  may  merely  be  the  result  of  nervous 
excitement,  which  leads  to  the  spasmodic  contraction  of  almost 
all  the  mnscles  of  the  boily,  as  when  a  man  grinds  his  teeth  and 
clenches  hia  fists  in  rage  or  agony.  No  doubt  stags  challenge 
each  other  to  mortal  combat  by  bellowing;  but  those  with  the 
more  powerful  voices,  unless  at  the  same  time  the  stronger, 
better-armed,  and  more  courageous,  would  not  gain  any  advan- 
lage  over  their  rivals. 

It  is  pvoaible  that  the  roaring  of  the  hon  may  be  of  some 
service  to  him  by  striking  terror  into  his  adversary;  for  when 
enraged  he  likewise  erects  his  mane  and  thus  instinctively  tries 
to  make  himself  appear  as  terrible  as  possible.  But  it  can 
hardly  be  supposed  that  the  bellowing  of  the  stag,  even  if  it  bo 
of  service  to  him  in  this  way,  can  havo  been  important  enough 
to  have  led  to  the  periodical  enlargement  of  the  throat.  Some 
writers  suggest  that  the  bellowing  serves  as  a  call  to  the  female ; 
but  the  experienced  observers  abovo  quoted  inform  me  that 
female  deer  do  not  search  for  the  male,  though  the  males  search 
eagerly  for  the  females,  as  indeed  might  be  expected  from  what 
WG  know  of  the  habits  of  other  male  quadrupeds.  The  voice  of 
the  female,  on  the  other  hand,  quickly  brings  to  her  one  or  raoit 
stags,*  as  is  well  known  to  the  hunters  who  in  wild  countrid 

'  Owen,    •  AaatDHiy   of     Verte-  '  See,    for    instance.    Major   W. 

trates,'  vol.  iii,  p.  685.  Eoh    King    ('  The    Sportsman    ii 

•  Ibid,  p.  585.  Canada'  1366,  p.  53,  131)  on  tb« 
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imitate  hor  cry.  If  we  could  believe  that  the  male  had  the 
.power  to  excite  or  allu]:e  the  female  by  his  yoice,  the  periodical 
enlargement  of  his  Tocal  otgans  would  be  intelligible  on  the 
principle  of  sexual  selection,  ti^ther  with  inlieritance  limited  to 
the  same  ses  and  season;  but  we  have  no  eridenco  in  favour  ot 
this  view.  Ae  tlie  case  stands,  the  loud  voice  of  the  stag  during 
the  breeding-eeason  does  not  seem  to  be  of  any  sjiecial  service  to 
him,  either  during  his  courtship  or  battles,  or  in  any  other  way. 
But  may  we  not  believe  that  the  frequent  use  of  the  voice,  under 
the  strong  eicitemeut  of  love,  jeaJouey,  and  rage,  continued 
during  many  generations,  may  at  last  hiXTe  prcdueed  an  in- 
herited effect  on  the  vocal  organs  of  the  stag,  as  weO  as  of  other 
male  animals?  This  appears  to  me,  in  our  present  state  ol 
knowledge,  the  most  probable  view. 

The  voice  of  tie  adult  male  gorilla  is  tremendous,  and  he  is 
furnished  with  a  larjngeal  sack,  as  is  the  adult  male  oraug.' 
The  gibbons  rank  among  the  noisiest  of  monkeys,  and  the 
Sumatra  species  (^Hylobales  si/ndactylus)  is  also  furnished  with  an 
air  sack ;  but  Mr.  Blyth,  who  has  had  opportunities  for  observa- 
tion, does  not  believe  that  the  male  is  noisier  than  the  female. 
Hence,  these  latter  monkeys  probably  use  their  voices  as  a 
mutual  call ;  and  this  is  certainJy  the  case  with  some  quadrupeds, 
for  instance  the  beaver.'  Anotiier  gibbon,  the  B.  agilis,  is  re- 
markable, from  having  the  power  of  giving  a  complete  and 
correct  octave  of  musical  notes,' which  we  may  reasonably  sus- 
pect serves  as  a  sexual  charm ;  but  I  shall  have  to  recur  to  this 
subject  in  the  next  chapter.  The  vocal  oi^ans  of  the  American 
Myt-etes  caraya  are  one-third  lai^er  in  the  male  than  in  the 
female,  and  are  wonderfully  powerful.  These  monkeys  in  warm 
weather  make  the  forests  resound  at  morning  and  evening  with 
their  overwhelming  voices.  The  males  begin  the  dreadful  con- 
cert, and  often  continue  it  during  many  hours,  the  females, 
sometimes  jcaning  in  with  their  less  powerful  voices.  An 
excellent  observer,  Eengger,'  could  not  perceive  that  they  were 
excited  to  begin  b;  any  special  cause ;  he  thinks  that,  like  many 
birds,  they  deiight  in  their  own  music,  and  try  to  excel  each 
other.  Whether  most  of  the  foregoing  monkeys  have  acquired 
their  powerful  voices  in  order  to  beat  their  rivals  and  charm  the 
females — or  whether  the  vocal  organs  have  been  strengthened 

habits  of  the  moose  and  wild  reiD-  '  C.  L.  Majftin,  'General  Intro- 

dtri,  duciiDn  to  the  Hit.  Hist,  of  Mamm 

•  Owao,    '  Anatomy    of     Verte-  Aninials,'  1841,  p.  431. 
bratea.' vol.  iii.  p.  600.  ?  'Nalargesehiehte    der    Silnje 

'  Mr.Oraeti,  in 'Journal  ofLinn.  thiera  voa  Paroguav,'  1830,  >.  16; 

Soft'  vol,  I.  Zoology,  1869,  p.  362,  31. 
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imii  enlarged  through  tho  inherited  effects  of  long-contiiiued 
use  without  any  particular  good  being  thus  gained— I  will  not 
protend  to  eay ;  but  the  fonuer  view,  at  least  in  the  case  of  the 
llylobates  agilis,  eeems  the  most  probable. 

I  may  here  mention  two  very  enrious  sexual  pecuUaritiea 
occurring  in  seals,  because  they  have  been  supposed  by  some 
writers  to  affect  the  Toica  The  nose  of  the  male  eea-elephant 
(M.<icTorHnus  prohoeddeus)  becomes  greatlj  elongated  during  tJie 
breeding-season,  and  can  then  be  erected.  In  this  state  it  is 
sometimes  a  foot  in  lei^th.  The  female  is  not  thus  provided  at 
any  period  of  life.  The  male  makes  a  wild,  hoarse,  gurghng 
noise,  which  is  audible  at  a  great  distance  and  is  beheved  to  be 
strengthened  by  the  proboscis ;  the  voice  of  the  female  being 
different.  Lesson  compares  the  erection  of  the  proboscis,  with 
the  swellii^  of  the  wattles  of  male  gallinaceous  birds  whilst 
courting  the  females.  In  another  allied  kind  of  seal,  the  bladder- 
nose  {Gystopliora  crislata),  the  head  is  covered  by  a  great  hood 
or  bladder.  This  is  supported  by  the  septum  of  the  nose,  which 
is  produced  far  backwards  and  rises  into  an  internal  crest  seven 
inchra  in  height.  The  hood  is  clothed  with  short  hair,  and  is 
mnscular;  it  can  be  inHated  until  it  more  than  equals  the 
whole  head  in  size!  The  males  when  rutting,  flght  furiously  on 
the  ice,  and  their  roaring  "  ia  said  to  be  sometimes  so  loud  as  to 
"  be  heard  four  miles  oE"  When  attacked  they  likewise  roar  or 
bellow ;  and  whenever  irritated  the  bladder  is  inflated  and 
quivers.  Some  naturalists  believe  that  the  voice  is  thus 
strengthened,  but  various  other  uses  have  been  assigned  (o 
this  eitraordinary  structure.  Mr,  R.  Brown  thinks  that  it 
serves  as  a  protection  against  accidents  of  all  kinds ;  but  this  is 
not  probable,  for,  as  I  am  assured  by  Mr.  Lament  who  killed 
600  of  these  animals,  the  hood  is  rudimentary  in  the  females, 
and  it  is  not  developed  in  lie  males  during  youth.* 

Odnur. — With  some  animals,  as  with  the  notorious  skunk  of 
America,  the  overwhelming  odour  which  they  emit  appears  to 
servo  eiclufiively  as  a  defence.  With  shrew-mice  (SorcK)  both 
sexes  possess  abdominal  scent-glands,  and  there  can  be  Uttlo 
doubt,  from  the  rejection  of  their  bodies  by  biids  and  beasts  of 
prey,  that  the  odour  is  protective;  nevertheless,  the  glands 
become  enlarged  in  the  males  during  the  breeding-season.    In 


1324,    p.    94.     Pennant    has    bIu 

«rtick   by  Lesson,  in  'Kct.  Class. 

eolkcteU     information     from     th< 

Hist.  Nat.'  torn.  lUi.  p.  418.     For 

Bealors  on  this  animal.     Tbe  iUliant 

E«  Dr.  Dekay, '  Annals  uf  Lycenm 

'  Prot.  Zrolog,  Soc'  1868,  p.  435. 
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Tnany  otiier  quadrupeds  the  glaoda  aro  of  the  Bftme  sizo  iD  both 
seses,'  but  their  ikgs  are  not  known.  In  other  species  the 
glands  are  confined  to  the  males,  or  are  more  developed  than  in 
the  femalea ;  and  they  almost  always  become  more  actiye  during 
the  rntting-season.  At  this  period  the  glands  on  the  sides  of 
the  face  of  the  male  elephant  enlarge,  and  emit  a  secretion 
having  a  strong  musky  odour.  The  males,  and  rarely  the 
females,  of  many  kinds  of  bats  have  glands  and  protnidable 
sacks  situated  in  various  i>arts;  and  it  is  behcTed  that  these  are 
odoriferous. 

The  rank  effluvium  of  the  male  goat  is  well  known,  and  that 
of  certain  male  deer  is  wonderfully  strong  and  persistent.  On 
the  banks  of  the  Plata  I  perceived  the  air  tainted  with  the 
odour  of  the  male  Cervus  camprstns,  at  half  a  mile  to  loeward  of 
a  herd;  and  a  silk  handkerchief,  in  which  I  carried  home  a  sldn, 
though  often  used  and  washed,  retained,  when  first  unfolded, 
traces  of  the  odour  for  one  year  and  seven  months.  This 
animal  does  not  emit  its  strong  odour  until  more  than  a  year 
old,  and  if  castrated  whilst  young  noTer  emits  it."  Besides 
the  general  odour,  permeating  the  whole  body  of  certain  rurai- 
nsmia  (for  instance.  Bos  moschatus)  in  the  breaiing-seftson,  many 
deer,  antelopes,  sheep,  and  goats,  possess  odoriferous  glands  in 
Tarious  situations,  more  especially  on  their  faces.  The  so-called 
tear-sacks,  or  suborbital  pits,  come  Tinder  this  head.  These 
glands  secrete  a  semi-fluid  fetid  matter  which  is  sometimes  so 
copious  as  to  stain  the  whole  face,  as  I  have  myself  seen  in  an 
antelope.  They  are  "  usually  larger  in  the  male  than  in  the 
"female,  and  their  development  is  checked  by  castration."" 
According  to  Desraarest  they  are  alb^ether  absent  in  the  female 
of  Antilope  suigutlitTosa.  Hence,  there  can  be  no  doubt  that 
they  stand  in  close  relation  with  the  reproductive  functions. 
They  are  also  sometimes  present,  and  sometimes  absent,  in 
nearly-allied  forms.  In  the  adult  male  musk-deer  (Moschui 
moschiferus),  a  naked  space  round  the  tall  is  bedewed  with  an 

•  Aa  with  tha  oastoreum  of  the  "  Reo^er, '  Natoi^oschichte  iei 

beavBT,  see    Mr.    L     H,    Morgao's  ^ugethiero  von    Paraguay,'   1830, 

most  interesting  work,  '  Tha  Ame-  a.  S55.     This  ohsener    also    gives 

rican  Beaver,'  18SS,  p.  300.    Palh^s  some  curious  pnrticulaia  in  regard 

('  Spic.  Zoolog,'  fesc.  viii.  1779,  p.  to  the  odour. 

23)  has  well  dbcuaaea  the  odorifer-  "  Owen,    'Anatomy    of   Verte- 

(■AnaUof  Yeitebrates,'  vol.  iii.  p.  Dr.  Marie's   abBerTatL:na   on  these 

634)  also  givei  an  accoant  of  these  gianda  in  the  '  Proc.    Znolog.  Soc' 

glands,  inolnding  those  of  the  ele-  1370,  p.  340.     Desmarest,  Oa  tha 
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odoriferoiis  fluid,  whilst  in  the  adult  female,  and  in  the  male 
nntil  two  yeajs  old,  this  space  is  covered  with  hair  and  is  not 
odoriferous.  The  proper  mnsi-sack  of  tliis  deer  is  from  its 
position  necessffirily  confined  to  the  male,  and  forms  an  additional 
soent-organ.  It  is  a  singular  fact  that  tho  matter  secreted  hy 
this  latter  gland  does  not,  according  to  Pallas,  change  in  con- 
siatcnco,  or  increase  la  qnantity,  during  the  rutting-season ; 
nevortheiess  this  naturalist  admits  that  ifs  presence  is  in  some 
way  connected  with  the  act  of  reproduction.  He  gives,  however, 
only  a  conjectural  and  unsatisfactory  explanation  of  its  use.'^ 

In  most  cases,  when  only  the  male  emits  a  strong  odooi 
during  the  breeding-season,  it  probably  serves  to  ezcite  or  allure 
the  female.  Wo  must  not  judge  on  this  head  by  our  own  tast«, 
for  it  is  well  known  that  rats  are  enticed  by  certain  essential 
oils,  and  cats  by  valerian,  eubstances  far  from  agreeable  to  us ; 
and  that  dogs,  though  they  will  not  eat  carrion,  sniff  and  roll  on 
jt.  Prom  the  reasons  given  when  discussing  the  voice  of  the 
stag,  we  may  reject  tiie  idea  that  the  odour  serves  to  bring  tho 
females  from  a  distance  to  the  males.  Active  and  loi^-continued 
nse  cannot  here  have  come  into  play,  as  in  the  case  of  the  vocal 
organs.  The  odour  emitted  must  be  of  considerable  importance 
to  the  male,  inasmuch  as  large  and  complex  glands,  furnished 
with  muscles  for  everting  the  sack,  and  for  closing  or  opening 
tho  orifice,  have  in  some  cases  been  developed.  The  develop- 
ment of  these  organs  is  intelligible  throngh  sexual  selection,  if 
the  most  odoriferous  males  are  tho  most  Buccesaful  in  winning 
the  females,  and  in  leaving  offiipring  to  inherit  their  gradually- 
perfected  glands  and  odouis. 

Itewlopmunt  of  the  Hair.—'Wii  have  seen  that  male  quadrupeds 
often  have  the  hair  on  their  necks  and  shoulders  much  more 
developed  than  the  females ;  and  many  additional  instances 
could  be  given.  This  sometimes'  serves  as  a  defence  to  the  male 
during  his  battles ;  but  whether  the  hair  in  most  cases  has  been 
specially  developed  for  this  purpose,  is  very  doubtful.  Wo  may 
feel  almost  certain  that  this  is  not  the  case,  when  only  a  tliin 
and  narrow  crest  runs  along  the  back ;  for  a  crest  of  this  kind 
would  afford  scarcely  any  protection,  and  the  ri^e  of  the  back 
is  not  a  place  likely  to  be  injured ;  nevertheless  such  crests  arn 
Bometimes  confined  to  the  males,  or  are  much  more  developed 
in  them  than  in  the  females.  Two  ant«lopes,  the  Tragelaphus 
feriptjia"'  (see  fig.  70,  p.  644)  and  Poriax  picta,  may  be  given  as 

"  Pallas, 'SpJeilfginZoolog.'faac.  "  Dr.  Gray, '  GlMnings  from  I h« 

liii.  1799,  p.  24 ;  Desmoulica, '  Diet.      Menagerie  M  Kncwsley,'  iJ.  IS. 
Clajs.  d'Birt.  Ha'..'  tom.  iii.  p.  58S. 
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tnEtancefi.  'WLeii  stags,  and  the  maJea  of  the  wild  goat,  ajre 
enraged  or  terriiied,  these  crests  stand  erect;'*  but  it  eannot  be 
gnpposed  that  they  hsTe  been  developed  merely  for  the  sake  ol 
.  eidting  fear  in  their  enemies.  One  of  the  aboy«-nameii  an- 
telopes, the  Farlax  picta,  has  a  large  Weil-defined  brash  of  black 
hair  on  the  throat,  and  this  ie  much  larger  in  the  male  than  in 
the  female.  In  the  AmnnMragiie  tragetapkus  of  North  Africa,  a 
member  of  the  eheep-familj,  the  fore-legs  are  almost  concealed 
by  an  extraordinary  growth  of  hair,  which  depends  from  the 
neck  and  upper  halves  of  the  legs;  but  Mr.  Bartlett  does  not 
believe  that  ttiis  mantle  is  of  the  least  use  to  the  male,  in  whom 
it  is  much  more  developed  than  in  the  female. 

Male  quadrupeds  of  many  kinds  differ  from  the  females  in 
having  more  hair,  or  hair  of  a  different  character,  on  certain 
parts  of  their  faces.  Thus  the  bull  alone  has  curled  hair  on  the 
forehead."  In  three  cloaely-allied  sub^nera  of  the  goat  family, 
only  the  malee  poseeBS  beards,  sometimes  of  large  size ;  is.  two 
other  sub-genera  both  seses  have  a  beard,  but  it  disappears  in 
some  of  the  domeatie  breeds  of  the  common  goat;  and  neither 
Eex  of  the  Heraitragos  has  a  beaid.  In  the  ibex  t!ie  beard  is  not 
developed  during  the  eummer,  and  it  is  so  small  at  otlier  times 
that  it  may  be  called  mdimentaiy."  With  some  monkeys  the 
beard  is  confined  to  the  male,  as  in  the  orang ;  or  is  much  larger 
in  the  male  than  in  the  female,  as  in  the  Mycetes  caraya  and 
I'ifhtda  mtaiia»  (fig.  K),  So  it  is  with  the  whiskers  of  soma 
species  of  MaMcas,"  and,  as  we  have  seen,  with  (he  maces  of 
some  species  of  baboons.  But  with  most  kinds  of  monkeys  the 
■various  tufts  of  hair  about  the  fece  and  head  are  alike  in  both  sexes. 

The  males  of  variouB  members  of  the  os  fkmily  (Bovidie),  and 
of  certain  antelopes,  are  furnished  with  a  dewlap,  or  great  fold  o) 
ekin  00  the  neck,  which  is  much  less  developed  in  the  female. 

Now,  what  must  we  conclude  with  respect  to  such  sexual 
differences  as  these?  No  one  will  pretend  that  the  beards  of 
certain  male  goats,  or  the  dewlap  of  the  hull,  or  the  crests  ol 
hair  along  the  backs  of  certain  male  antelopes,  are  of  any  use 
to  them  in  their  ordinary  habits.  It  is  possible  that  the  im- 
mense beard  of  the  male  Pithecia,  and  the  large  beard  of  the 
male  orang,  may  protect  Ihoir  throats  when  fighting;  for 
the  keepers  in  the  Zoolc^ca!  Gardens  inform  me  that  many 

"  Judge   Caton  on    thu  Wapiti,  p.  236 

'Transact.     Ottawa      AoaJ.      Nat.  "  Sea  Dr.  Grav's  ' Cat.  of  Mam. 

Sciences,'  1868,  pp.  35,  40 ;  Bljth,  malia  in  BritiHh  ilosenm,'  part  ill. 

'Laud  and  Water/  on  Capra  iegO'  1&5-,  p.  144. 

(ffTB,  1867,  p.  37.  ''  Rengger, '  Sangethiere,'  fes.  a, 

'•' Hunter's  Essays  and  Obsorva-  14;    Desmarest,   '  MammalogiB,'   j, 

lion*,'  fdiwd  bj  Otren,  1861,  '-ol.  i.  SB. 
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monkejs  attack  eacli  other  bj  the  throat ;  but  it  is  not  probable 
that  the  beard  has  been  developed  for  a  distinct  purpose  from 
that  served  by  the  whiskers,  moustache,  and  other  tails  of  hair 
on  the  face;  and  no  one  will  suppose  that  these  ajre  useful  as  a 
protection.  Mast  we  attribute  all  these  appendages  of  hair  or 
skin  to  mere  purposeless  variability  in  the  male  ?  It  cannot  bo 
denied  that  this  is  possible ;  for  in  many  domesticated  quad- 
rupeds, certain  characters,  apparently  not  derived  through  re- 
version from  any  wild  parent-form,  are  confined  iD  the  males, 


male  (from  Br? hm). 


or  are  more  developed  in  them  than  in  the  females— for  instance, 
the  hump  on  the  male  zebu-cattle  of  India,  the  tail  of  fat^tailed 
rams,  the  arched  outline  of  the  foi-ehoad  in  the  males  of  several 
breeds  of  sheep,  and,  lastly,  the  mane,  the  long  hairs  on  the 
hind-legs,  and  the  dewlap  of  the  male  of  the  Berbura  goat.^*  The 
mane,  which  occurs  only  in  the  rams  of  an  African  breed  of 
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sheep,  19  a  true  secondary  sesual  cliataoter,  for,  as  I  hear  from 
Mr.  Winwood  Eeade,  it  is  not  developed  if  the  animai  be 
eaatrated.  Although  we  ought  to  be  extremely  cautious,  aa 
ahewn  in  my  work  on  'Variation,  under  Domestication.'  in 
eonolndii^  that  any  character,  even  with  animals  kept  oy 
semi-cifilised  people,  has  not  been  subjected  to  selection  by 
man,  and  thus  augmented,  yet  iu  the  cases  just  specified  this  is 
improbable ;  more  especially  as  the  characters  are  confined  lo 
the  males,  or  ate  more  strongly  deyeioped  in  them  than  in  the 
females.  If  it  were  jKJsitJTely  known  that  the  above  African 
ram  is  a  descendant  of  the  same  primitive  stock  as  tJic  other 
breeds  of  sheep,  and  if  the  Berbura  male-goat  with  his  mane, 
dewlap,  &c.,  is  descended  from  the  same  stock  as  other  goats, 
then,  assuming  that  selection  Las  not  been  applied  to  these 
characters,  they  must  be  due  to  simple  variability,  together 
with  sexually-limited  inheritance. 

Hence  it  appears  reasonable  to  extend  this  same  view  to  all 
analogous  cases  with  animals  in  a  state  of  nature.  Nevertheless 
I  cannot  persuade  myself  that  it  generally  holds  good,  as  in  the 
case  of  the  extraordinary  development  of  hair  on  the  throat  and 
fore-legs  of  the  male  Ammotragus,  or  in  that  of  the  immense 
beard  of  the  male  Pithecia.  Such  study  as  I  have  been  able  to 
give  to  nature  makes  me  believe  that  parts  or  organs  which  are 
highly  developed,  were  acquired  at  some  period  for  a  special 
pm'pose.  With  those  antelopes  in  which  the  adult  male  is  more 
strongly-coloured  than  the  female,  and  with  those  montejs  in 
which  the  hair  on  the  face  is  elegantly  arranged  and  coloured 
in  a  diversified  manner,  it  seems  probable  that  the  crests  and 
tufts  of  hair  were  gamed  as  ornaments ;  and  iliis  I  know  is  the 
opinion  of  some  naturalists.  If  this  be  correct,  there'  can  bo 
little  doubt  that  they  were  gained  or  at  least  modified  through 
sesnal  selection ;  but  ho^  far  the  same  view  may  be  extended 
to  other  mammals  is  doubtful. 

Coiour  of  (ie  Eair  and  of  the  Naked  Bkin.—l  will  first  give 
briefly  all  the  cases  known  to  me,  of  male  quadrupeds  differing 
in  colour  from  the  females.  With  Marsupials,  as  I  am  informed 
by  Mr.  Gould,  the  sexes  rarely  differ  in  this  respect ;  but  tho 
great  red  kangaroo  offers  a  striking  exception,  "delicate  blue 
"  being  the  prevailir^  tint  in  those  parts  of  the  female,  which 
"  in  the  male  are  red.""    In  the  BidelpkU  opossum  of  Cayenne 

diap.  II.  on  tha  practice  gf  eelettion      logne,'  ibid.  p.  157. 

by  aemi-civiliaed    people.     For  the  '^  Oaphrimterraf us,  GoaW/Hnm- 

BerbutB  goat,  sts  L'r.  Gray, '  Cata-      mab  of  Amtralia,'  1863,   vol,   it 
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tuo  female  is  said  to  bo  a  little  more  red  tliaii  the  male.  Of  tlis 
Uodents  Dr.  Gray  remarks  :  "  African  squirrels,  especially  those 
"  fotind  in  the  tropical  regions,  have  tbe  fur  much  Inrighter 
"  and  more  vivid  at  some  seasons  of  the  ycai  than  at  others, 
"  and  the  fur  of  the  male  is  gonerally  brighter  than  that  o( 
"  the  female.""  ]>r.  Gray  informs  me  that  he  specified  the 
African  aquirrels,  hecause,  from  their  unusually  bright  colours, 
they  best  eihihit  this  difference.  The  female  of  the  M-as  minutus 
of  Russia  is  of  a  poler  and  dirtier  tint  than  the  male.  In  a  larga 
number  of  bats  the  fur  of  the  male  is  lighter  than  in  the  female.^ 
Mr.  Dobson  also  remarks,  with  respect  to  these  animals;  "Dif- 
"  ferences,  depending  partly  or  entirely  on  the  possession  hy  the 
wale  of  fur  of  a  much  more  brilliant  hue,  or  distinguished  hy 
different  marldngB  or  by  the  greater  length  of  certain  portions, 
are  met  only,  to  any  appreciable  extent,  in  the  frugiyorous  hats 
in  which  the  sense  of  sight  is  well  developed,"  This  last 
remark  deserves  attention,  as  bearing  on  the  question  whether 
bright  colours  are  serviceable  to  male  animals  from  being  orna- 
mental. In  one  genua  of  sloths,  it  is  now  established,  as  Dr,  Gray 
states,  "that  the  males  are  ornamented  differently  from  the 
"  females— that  is  to  say,  that  they  have  a  patch  i.f  solt  short 
"  hair  between  the  shoulders,  whieli  is  generally  of  a  more  or  less 
"  orange  colour,  end  in  one  species  pure  white.  The  females  on 
"  the  contrary,  are  destitute  of  this  mark." 

The  terrestrial  Carnivora  and  Inaectivora  rarely  exhibit  semal 
differences  of  any  kind,  including  colour.  The  oeelot  (Felia 
pardalis),  however,  is  exceptional,  for  the  colours  of  the  female, 
compared  with  those  of  the  male,  aie  "  moins  apparentes,  le 
'  fauve  etant  plus  terne,  le  blanc  moins  pur,  les  raies  ayant 
"  moio^  de  lai^ur  et  les  taches  moins  do  dJametre,"^  The 
sexes  of  the  alUed  Felis  mUh  also  differ,  but  in  a  less  degree ; 
the  general  hues  of  the  female  being  rather  paler  than  in  the 
male,  with  the  spots  less  black.  The  marine  Carnivora  or  seals, 
on  the  other  hand,  sometimes  differ  considerably  in  colour,  and 
they  present,  as  we  have  already  seen,  other  remarkable  sexual 
differences.  Thus  the  male  of  the  Ota.na  nigrescens  of  the 
southern  hemisphere  is  of  a  nCa.  brown  shade  above ;  whilst  the 


•Pioo.  zooiog.  s«; 
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female,  who  acquiies  her  adult  tints  eturher  in  lifu  than  the  mule, 
is  dark-gi'ey  above,  the  young  of  both  sexes  bemg  of  a  deep 
chocolate  colour.  The  male  of  the  northem  Phd-n  'rruenlmdicn 
is  tawny  grey,  with  a  curirtus  saddle-shaped  dark  mark  on  the 
back ;  the  female  is  much  emaller,  and  has  a  very  different 
appearance,  beii^  "  dull  white  or  yellowish  straw-colom,  with  a 
"  tawny  hue  on  the  back;"  the  young  at  fiist  are  pure  white, 
and  can  "hardJy  be  distinguished  among  the  icy  hummocks  and 
"  snow,  their  colour  thus  acting  aa  a  protection."" 

With  Ruminants  sexua!  differences  of  coloiu:  occur  mora 
commonly  than  in  any  other  order.  A  difference  of  this  kind  is 
general  in  the  Strepslceiene  antelopes;  thTts  tha  male  nilghau 
(Fi/rtax  pida)  is  bluish-grey  and  much  darker  than  the  female, 
with  the  square  whit*  patch  cm  the  throat,  the  white  marks  on 
the  feUocks,  and  the  black  spots  on  the  ears  all  much  more 
distinct.  Wo  have  seen  that  in  this  species  the  crests  and 
tufts  of  hair  are  likewise  more  dcYeloped  in  the  male  than  in  the 
hornless  female.  I  am  informed  by  Mr.  BIyth  that  the  male, 
without  shedding  his  hair,  periodically  becomes  darker  during 
the  breeding-season.  Young  males  cannot  bo  distinguished  from 
TOTU^  females  until  about  twelTe  months  old ;  and  if  the  male  is 
emasculated  before  this  period,  he  never,  according  to  the  same 
authority,  changes  colour.  The  importance  of  this  latter  fact,  as 
evidence  that  the  colouring  of  the  Portas  is  of  sexual  origin 
becomes  obvious,  when  we  hear"  that  neither  the  red  summer- 
coat  nor  the  blue  winter-coat  of  the  Tii^ian  deer  is  at  ali 
a£fect«d  by  emasculation.  With  most  or  all  of  tlie  highly-orna- 
mented species  of  Tragelaphus  the  males  are  darker  than  the 
hornless  females,  anij  their  crests  of  hair  are  more  fully  developed. 
In  the  male  of  that  magnificent  antelope,  the  Derbyan  eland,  the 
body  is  redder,  the  whole  neck  much  blacker,  and  liiewhite  band 
which  separates  these  colours,  broader,  ttian  in  the  female.  In  , 
the  Cape  eland  also,  the  male  is  slightly  darker  than  the  female.'' 

In  the  Indian  black-buck  (_A.  bezoarlicaX  which  belongs  to 
another  tribe  of  antelopes,  the  male  is  very  dark,  abnost  black ; 
whilst  the  hornless  female  is  fawn-coloured.     We  meet  in  this 

"  Dr.  Murie  on  the  Olarin, '  Proc.  1*2;    also   Dr.    Gray,    •  Gleaningii 

Zool.  Soc."  1869,  p.   108.     Kr.  K.  fi-om  the   Menagerie  of  Knowsley, 

Brown,  on  the  P.  groenlaadica,  ibid,  in  which  there  is  a  splendid  drawing 

1868,    p.    417.     See    also    on    the  b(  the  Oreaa  derUanas :  see  the  teit 

tolours  of  leala,  Dosmarest,  ibid.  p.  on    TrageUphoa.     For     the     Cape 

2*3,  349,  eland   (fleeaa   eonno),   see  Andrew 

"  Judge  Catoa,  In  '  Trans.  Ottawa  Smith, '  Zoology  of  S.  Aftics,'  pi.  41 

Acad,  if  Nat.  Sciences,' 1868,  p.  4.  and  42.     There  are  also  many  o( 

"  Dr.  Gray, 'Cat.  of  Mioim.  in  these   antelopes   in  the    Zoological 

Srit,  Mus.'  pan  iii.  1852,  pp.  134-  Qardent. 
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specieE,  as  Mr.  Blyth  informs  me,  with  an  exactlj  similar  aeriea 
of  facts,  as  in  the  Portai:  picta,  namely,  in  the  male  periodically 
changing  coloot  duting  the  breoding-season,  in  tho  effects  of 
emitsciUation  on  this  chauge,  and  iu  the  yonng  uf  both  ses(!s 
being  indistinguishable  from  each  other.  In  the  AntUope  tdger 
the  male  is  black,  the  female,  aa  weil  as  the  young  of  both 
Beses,  being  brown;  in  A.  sing-airtg  the  male  is  mnch  brighter 
coloured  than  the  hornless  female,  and  his  chest  and  belly  arc 
blacker;  in  the  male  A.  caama,  tho  marks  and  lines  which  occur 
on  Tarions  parts  of  the  body  are  black,  instead  of  brown  as  in 
the  female ;  in  the  brindled  gnu  {A.  gargon)  "  the  colours  of  the 
"  male  are  nearly  the  same  as  those  of  the  female,  only  deeper 
"  and  of  a  brighter  hue." "'  Other  analf^oB  cases  could  be  added. 
The  Banteng  bull  {Bos  sondaicus)  of  the  Malayan  Archipelago 
is  almost  black,  with  white  logs  and  buttocks ;  the  cow  is  of  a 
br^ht  dun,  as  are  the  young  males  until  about  the  age  of  three 
years,  when  they  rapidly  change  colour.  The  emasculated  bnll 
reverts  to  the  colour  of  the  female.  The  female  Kemas  goat  is 
paler,  and  both  it  and  the  female  Capra  mgagrits  are  said  to  be 
more  uniformly  tinted  than  their  males.  Deer  rarely  present 
any  sesual  differences  in  colour.  Judge  Caton,  however, 
informs  me  that  in  the  males  of  the  wapiti  deer  (Cervus 
canadensis)  the  nock,  belly,  Eutd  legs  are  much  darker  than  in. 
the  female ;  but  during  tho  winter  the  darker  tints  gradually 
fade  away  and  disappear.  I  may  here  mention  that  Judge 
Caton  has  in  his  park  three  races  of  the  Virginian  deer,  which 
differ  slightly  in  colour,  but  the  differenoes  are  almost  ex- 
clusively confined  to  the  blue  winter  or  breeding  coat;  so  that 
this  case  may  be  compared  with  those  given  in  a  previous 
""  chapter  of  elosely-allied  or  representative  species  of  birds,  which 
differ  from  each  other  only  in  their  breeding  plumage."  The 
females  of  Oemus  paludosus  of  S.  America,  as  well  as  the  young 
of  both  sexes,  do  not  possess  the  black  stripes  on  the  nose  and 
t^^l^kish-brown  line  on  the  breast,  which  are  characteristic  of 
Uffi  adolt  mftles.^    Lastly,  as  I  am  informed  by  Mr.  Blyth,  the 

"•  On  tha  Aat.  niger,  see  'Proc  ^  'Ottawa  Academy  of  Sciences,' 

Ziol.  Sm.'  1850,  p.  133,     With  re-  May,  21,  1888,  pp.  3,  5. 

ipect  to  aa  allied  species,  in  which  '"  S.   MuUer,   on   tha  Banteng, 

Uioro  is  an  e^ual  sexual  diffecente  'Zoog.   Indischen  Arcbipel.'    1839- 

in  ootonr,  see   Sir    S.  Baker,  'The  18M,  tab.  35;  see  also  RaBlea,  ai 

Albert    Mjania,"  1866,   vol.   ii.   p.  quoted  by  Mr.  Blyth.  in  '  Laud  and 

■  337.     For   the  A.  smg-siag.  Gray,  Water,'  1867,  p.  476.     On    goats, 

"Cat.  B.  Mos.'  p.  100.     Deamirest,  Dr.  Gray,  'Cat.  Brit.  Mub.'  p.  146  ; 

'  Mammalt^e,'  p.  468,  on    the   A.  Desmarest,  '  Hammnlogie,'   p.  482. 

>Tama.     Andrew    Smith,    'Zoology  On  the  Cercta  paladosaa,  Eengger, 

US.  Aft'va,'  on  lLi»  Gan.  ibid.  s.  345. 
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mature  male  of  the  beautifally  coloured  and  spotted  asis  doer  u 
considerably  darker  than  the  female ;  and  this  hue  the  castrated 
male  ncTer  acquires. 

The  last  Order  which  we  need  consider  ia  that  of  the  Primates, 
The  male  of  the  Lejaur  m/icaco  is  generally  coal-black,  whikt  the 
female  ia  faiown."  Of  the  Quadmiaana  of  the  New  World,  the 
females  and  yonng  of  Mycetes  caraya  are  greyish-yellow  and  like 
each  other;  ia  the  second  year  the  young  male  becomes  reddish- 
brown;  in  the  third,  black,  excepting  the  stomach,  which,  how- 
ever, becomes  unite  black  in  the  fourth  or  fifth  year.  There  is 
also  a  strorgly-marked  difference  in  colour  between  the  sexEs  of 
Mycetta  semcalita  and  Cebui  copacinMs ;  the  young  of  the  former, 
and  I  believo  of  the  latter  species,  resembling  the  females. 
"With  PUhecia  teucocephala  the  young  likewise  resemble  Ihe 
females,  which  ate  browmsh*blact  above  and  light  msty-red 
beneath,  the  adult  males  being  black.  The  ruff  of  hair  ronnd 
the  fiice  of  Aides  matyinatiis  is  tinted  yellow  in  the  male  aad 
white  in  the  female.  Turning  to  the  Old  World,  the  males  of 
flylvbates  hooloak  are  always  black,  with  the  eiceplion  of  a  white 
band  over  the  brows ;  the  females  vary  from  whity-brown  to  a 
dark  tint  mixed  with  black,  but  are  never  wholly  black."  In 
the  beautiful  Cercopithecus  diana,  the  head  of  the  adult  male  ia 
of  an  intense  black,  whilst  that  of  the  female  is  dark  grey ;  in 
the  former  the  fur  between  the  thighs  is  of  an  el^ant  fawn- 
colour,  in  the  latter  it  is  paler.  In  the  beautiful  and  curious 
moustache  monkey  (Cereopithecus  cepftits)  the  only  difference 
between  the  sexes  is  that  the  tail  of  the  male  is  chesnut  and  thai 
of  the  female  grey;  but  Mr.  Bartlett  informs  me  that  all  the 
hues  becomes  more  pronounced  in  the  male  when  adult,  whilst 
in  the  female  they  remain  jta  they  were  during  youth.  Ac^" 
cording  to  the  coloured  figures  given  by  Solomon  Miiller,  the 
male  of  Semnopithecus  chrysomelaa  is  nearly  black,  the  female 
being  pale  brown.  In  the  Cercoj/itheous  cynosurua  and  grieef>-_ 
viridis  one  part  of  the  body,  which  is  confined  to  the  male.^fcls 
of  the  most  brilliant  blue  or  green,  and  contrasts  st^ingly 
with  the  naked  skin  on  the  hinder  i)art  of  the  body,  wbich  ja 
vivid  red. 

Lastly,  in  the  baboon  family,  the  adult  male  of  Cj/nocephalin 
haToadryas  differs  from  the  female  not  on!y  by  his   immense 


Sokler, '  Proc.  Z00I,  Soc'  1S66, 
.  The  same  fiet  has  nlso  been 
r  ascertained  by  MM.  Pullen  and 

Dam.  See,  also,  Dr.  Gray  in 
uab  and  Mag.  of  Nat.  Hiat.'  M:iy 
I,  p.  340. 

On  MjcctM,  Keogger,  ibid,  s. 

U;  and  Brehm, ' lllmtrliUi  Tbipi'- 
leben,'  R  i.  s.  96,  107.     On  Atulw 
Desmarest,    '  Mainnialogle,'    p.   75. 
On    Hylobates,    Blyth,    'Land  aid 
Water,' 1867,  p.  135.    Ou  the  Sem 

di«hen  Arshipel,'  tab.  z. 
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mane,  l>ut  slightly  in  tiie  colotir  of  the  liair  and  of  the  naked 
callosities.  In  tlio  drill  (C.  hacophceui)  tJie  females'and  young 
aro  much  paler- eolouicd,  with  less  green,  than  the  adult  males. 
Ne  other  member  in  the  whole  claas  of  mammals  is  coloured  in 
so  extraordinary  a  manner  as  the  adult  malo  maEdrill  ((?, 
mormon).  The  face  at  this  age  hecomea  of  a  fine  blue,  with  the 
ridge  and  tip  of  the  nose  of  the  most  brilliant  red.  According  to 
some  authors,  the  face  is  also  marked  with  whitish  stripes,  and 


is  elifided  in  parts  with  Mack,  but  the  colours  appear  to  be 
variable.  On  the  forehead  there  is  a  crest  of  hair,  Mid  on  the 
chin  a  yellow  board,  "  Tontes  les  parties  sup^rieures  de  leurs 
''  cuisses  et  le  grand  espace  nu  de  leurs  fesaea  sont  ^gaiement 
"  solores  dn  H>1^  le  plus  Tif,  avce  un  nn5Iangc  do  bleu  qui  ne 
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"  manqua  reeilement  pas  d'elegance.™'  When  the  animal  is 
eKcited  all  the  naked  parts  become  much  more  fifidly  tinted. 
Several  authors  hava  used  the  strongest  expressions  in  de- 
scribing these  resplendent  colours,  which  they  compare  with 
those  of  the  most  brilliant  bixds.  Another  remarkable  pecu- 
liarity is  that  when  the  great  canine  teeth  are  fully  developed, 
■  immense  protuboiances  of  bone  are  formed  on  each  cheek,  which 
aie  deeply  furrowed  longitudinaliy,  and  the  naked  skin  over 
them  ia  brilliantly-colouied,  ae  just  described.  (Pig.  69.)  la 
the  adult  females  and  in  the  young  of  botli  sexes  these  protuber- 
ances are  scarcely  perceptible;  and  the  naked  parts  are  much 
less  bright  coloured,  the  face  being  almost  black,  tinged  with 
blue:  In  the  adult  female,  however,  the  nose  at  certain  regular 
intervals  of  time  becomes  tinted  with  red. 

In  all  the  cases  hitherto  given  the  male  is  more  strongly  or 
brighter  coloured  than  the  female,  and  differs  from  the  youi^  of 
boUi  Bexes.  But  as  with  some  few  birds  it  is  the  female  whieh  is 
brighter  coloured  thaa  the  male,  so  with  the  Ehesua  monkey 
{Maeaaits  rheaua)  the  female  has  a  large  snr&ce  of  na&ed  skin 
round  the  tail,  of  a  brilliant  caimine  red,  which,  as  I  was 
assured  by  the  keepers  in  the  Zooli^cal  Gardens,  periodically 
becomes  even  yet  more  vivid,  and  her  face  also  is  pale  red.  On 
the  other  hand,  in  the  adult  male  and  in  the  young  of  both  sexes, 
(as  I  saw  in  the  Gardens)  neither  the  naked  skin  at  the  poBt«rior 
end  of  the  body,  nor  the  face,  ahew  a  trace  of  red.  It  appears, 
however,  from  some  published  accoxmts,  that  the  male  does  occa- 
sionally, or  during  certain  aeasons,  eshibit  some  traces  of  the  red. 
Although  he  is  thus  less  ornamented  than  the  female,  yet  in  the 
larger  size  of  his  body,  larger  canine  teeth,  more  developed 
whiskers,  more  prominent  supercihary  ridges,  he  follows  the 
n  rule  of  tlte  male  excelling  the  female. 


I  have  now  given  all  the  cases  known  to  me  1 
colour  between  the  sexes  of  mammals.  Some  of  these  may  be 
the  lesalt  of  Tanations  confined  to  one  sex  and  transmitted  to 
the  same  sex,  without  any  good  being  gained,  and  therefore 
without  the  aid  of  selection.  We  have  instances  of  this  with 
our  domesticated  animals,  as  in  the  males  of  certain  cate  being 
ruaty-red,  whilat  the  femideH  are  tortoiae-Bhell  coloured.  Analo- 
gons  cases  occur  in  nature :  Mr.  Bartlett  has  seen  many  black 
varieties  of  the  jaguar,  leopard,  vulpine  phalai^er,  and  wombat ; 


"  Gervais, '  HLst.  Nst.  des  Mam-  Desmaieit,  '  Mammalogie,'  p.  70. 
miiferei,'  1854,  p.  X03.  Figules  arc  GooHi-oy  St.-Hilaire  and  ?.  Cnvier, 
glivec  uf  (be  skull  af  the  male.    Alaa      '  Hist.  N^t.  dcs  Mamm  '  1824,  too.  i 
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amf  lie  is  certain  that  all,  or  iioarly  all  tliese  animals,  were  males. 
On  the  otiier  hand,  with  wolves,  foxes,  and  apparently  Americaa 
squirrelfl,  both  eesos  are  occasionally  born  black.  Hence  it  is 
quite  possible  that  with  some  njammals  a  difference  in  colour 
not  ween  the  sexes,  especially  when  this  is  coagenitol,  may  simply 
bo  the  result,  without  the  aid  of  selection,  of  the  occurrence  of 
one  or  moreTariations,  which  from  the  first  were  Eesually  limited 
in  their  transmission.  Nevertheless  it  is  improbabie  that  the 
diversified,  vivid,  and  contrasted  colours  of  certain  quadrupeds, 
for  instance,  of  the  above  monkeys  and  antelopes  can  thus  bo 
accounted  for.  We  should  bear  in  mind  that  these  colours  do 
not  appear  in  the  male  at  birth,  but  only  at  or  near  maturity ; 
and  tliat  unlike  ordinary  Tariations,  they  are  lost  if  the  male  bo 
emasculated.  It  is  on  the  whole  probable  that  the  strongly- 
marked  colours  and  other  ornamental  characters  of  male 
quadrupeds  are  beneficial  to  them  in  their  rivalry  with  other 
males,  and  have  consequently  been  acquired  through  sexual 
selection.  This  view  is  strengthened  by  the  differences  in 
colour  between  the  sexes  occurring  almost  exclusively,  as  may 
be  collected  firom  the  previous  details,  in  those  groups  and  sub- 
groups of  maromals,  which  present  other  and  strongly-marked 
secondary  sexual  charaotors ;  these  being  likewise  due  to  sexual 


Quadrupeds  manifestly  take  notice  of  colour.  Sir  S.  Saker 
repeatedly  observed  that  the  African  elepnant  and  rhinoceros 
attacked  white  or  grey  horses  with  special  fury.  I  have  else- 
where shewn  "  that  half- wild  horses  apparently  prefer  to  pair 
with  those  of  the  same  colour,  and  that  herds  of  fallow-deer  of 
different  colours,  though  living  t^getfaei,  have  long  kept  distinct. 
It  is  a  more  significant  faet  that  a  female  zebra  would  not 
admit  the  addresses  of  a  male  asa  until  be  was  painted  so  es  lo 
resemble  a  zebra,  and  then,  as  John  Hunter  remarks,  "  she 
"  received  him  very  readily.  In  this  curious  fact,  we  have 
"  instinct  excited  by  mere  colour,  which  had  so  strong  an  effect 
"  as  to  get  the  better  of  everything  else.  But  the  male  did  not 
"  require  this,  the  female  being  an  animal  somewhat  eimilaj'  tc 
"  himself,  was  sufficient  to  rouse  him."" 

In  an  earher  chapter  we  have  seen  that  the  mental  powers  oi 
the  higher  animals  do  not  differ  in  kind,  though  greatly  ir 
degree,  from  the  correspondii^  powers  of  man,  especially  of  the 
lower  and  barbarous  races ;  and  it  would  appear  that  even  thek 
taste  for  the  beautiful  is  not  widely  different  from  that  oC  tlio 

"  'The  Viiriation  of  Animals  an  1  »  'Essays  and  ObserraliOBa    by 

PlBHts  onder  Dom*!tkation,'  18H8,      J.   Himfer,'  edited   by  Owen,  ISttl, 
jw!  ti,  pp.  102,  103.  Toi.  u  p.  IM, 
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Quadrumana.  As  the  negro  of  Africa  raises  the  flesh  on  his 
feice  into  parallel  ridges  "  or  cicatiioiB,  high  above  the  natural 
"  surface,  which  nnsightlj  deformities,  are  considered  great 
"  I^rsonal  attractions;"" — iw  negroes  and  savages  in  many 
parte  of  the  world  paint  their  faces  with  red,  blue,  white,  or 
black  bars, — so  the  male  mandrill  of  Africa  appears  to  have 
acquired  hie  deeply-furrowed  and  gaudily-coloured  face  from 
having  heen  thus  rendered  attractive  to  the  female.  No  doubt 
it  is  to  ns  a  most  grotesque  notion  that  the  posterior  end  of  the 
body  should  be  coloured  for  the  sake  of  omanieD.t  even  more 
brilliantly  than  the  face ;  but  this  is  not  more  strange  than  that 
the  tails  of  many  birds  should  be  especially  decorated. 

With  manimals  we  do  not  at  present  possess  any  evidence 
t]iat  the  roalea  take  pains  to  display  their  charms  before  tho 
female ;  and  the  elaborate  manner  in  which  this  is  performed  by 
male  birds  and  other  animals,  is  the  strongest  ai^nment  in 
favour  of  the  belief  that  the  females  admire,  or  are  excited  by, 
the  ornaments  and  colours  displayed  before  them.  There  is, 
however,  a  striking  parallelism  between  mammals  and  birds  in 
all  their  Beeondary  senial  characters,  namely  in  their  weapons 
for  fighting  with  rival  males,  in  their  ornamental  appendages, 
and  in  their  colours.  In  both  rlasses,  when  the  male  differa 
from  the  female,  the  young  of  both  seses  almost  always  resemble 
each  otter,  and  in  a  large  majority  of  cases  resemble  the  adult 
female.  la  both  classes  the  male  assumes  the  characters  proper 
to  his  BBS  shortly  before  the  ^e  of  reproduction ;  and  if  emas- 
culated at  an  early  period,  loses  them.  In  both  classes  the 
change  of  colour  is  sometimes  seasonal,  and  the  tints  of  the 
naked  parts  sometimes  become  more  vivid  during  the  act  of 
courtehip.  In  both  classes  the  male  is  almost  always  more 
vividly  or  stror^lj  coloured  than  the  female,  and  is  ornamented 
with  larger  ciesia  of  hair  or  feathers,  or  other  such  appendages. 
In  a  few  escepfional  cases  the  female  in  both  classes  is  more 
highly  ornamented  than  the  male.  With  many  mammals,  and 
at  least  in  the  case  of  one  bird,  the  male  is  more  odoriferous 
than  the  female.  In  both  classes  the  voice  of  the  male  is  more 
powerful  than  that  of  the  female.  Considering  this  parallelism 
there  caa  be  little  doubt  that  the  same  cause,  whatever  it  may 
be,  has  acted  on  mamnutJs  and  birds ;  and  the  result,  as  far  as 
ornamental  characters  are  concerned,  may  be  attributed,  as  it 
appears  to  me,  to  the  long-continued  preference  of  the  indi- 
vidnals  of  one  sex  for  certain  individuals  of  the  opposite  ses, 
combined  with  their  success  in  leaving  a  larger  number  of 
oS'-ipring  to  inherit  their  superior  attractions. 

"  Sir  S  Baker. '  The  Nile  Tributaria  of  AbTssinia,'  1867. 
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Kqval  transmission  of  ornamental  characUrB  lo  both  sextn. — With 
ninny  birds,  ornaments,  which  analogy  leads  ms  to  believe  were 
primarily  acquired  by  the  males,  haye  been  transmitted  equally, 
or  almost  equally,  to  both  Beies ;  and  we  may  now  euquire  how 
far  this  view  applies  to  mamTnalB.  With  s,  considerable  number 
of  species,  especially  of  the  smaller  kinds,  both  seses  have  been 
coloured,  independently  of  sesnal  selection,  for  the  sake  of  pro- 
tection ;  but  not,  as  far  as  I  can  Judge,  in  bo  many  cases,  nor  in 
BO  striking  a  manner,  as  in  most  of  the  lower  classes.  Audubon 
remarks  that  he  often  mistook  the  luuak-rat,"  whilst  Bitting  on 
the  banks  of  a  muddy  stream,  for  a  clod  of  earth,  so  complete 
was  the  resemblance.  The  hare  on  her  form  is  a  familiar  instance 
of  concealment  through  colour;  yet  this  principle  partly  fails 
in  a  closely-allied  species,  the  rabbit,  for  when  running  to  its 
burrow,  it  is  made  conspicuous  to  the  sportsman,  and  no  doubt 
to  all  beasts  of  prey,  by  its  upturned  white  tail.  No  one  doubts 
that  the  quadrupeds  inhabiting  Bnownjlad  regions  have  been 
rendered  white  to  protect  them  from  their  enemies,  or  to  favour 
tJioir  stealing  on  their  prey.  In  regions  where  snow  never 
lies  for  long,  a  whife.;  coat  would  be  injurions;  consequently, 
species  of  this  colour  are  estremelj  rare  in  the  hotter  parts  of 
the  world.  It  deserves  notice  that  many  quadrupeds  inhabitii^ 
moderat«ly  cold  regions,  although  they  do  not  assume  a  white 
winter  dress,  become  paler  during  this  season ;  and  this  appa- 
rently is  the  direct  result  of  the  conditions  to  which  they  have 
long  been  exposed.  Pollas^  states  that  in  Siberia  a  change  of 
this  nature  occurs  with  the  wolf,  two  species  of  Musteia,  the 
domestic  horse,  the  Equat  /lemionus,  the  domestic  cow,  two 
species  of  antelopes,  the  musk-deer,  tho  roe,  elk,  and  rein- 
deer. The  roe,  for  instance,  has  a  red  summer  and  a  greyish- 
white  winter  coat;  and  tho  latter  may  perhaps  serve  as  a 
protection  to  the  animal  whilst  wandering  through  the  leafless 
thickets,  sprinkled  with  snow  and  hoar-frost  If  the  above- 
named  animals  were  gradually  to  extend  their  range  into  regions 
perpetually  covered  with  snow,  their  pale  winter-coats  would 
probably  be  rendered  through  natural  selection,  whiter  and 
whiter,  until  they  became  as  white  as  snow. 

Mr.  Eeeks  has  given  ito  a  curious  instance  of  an  animal  profit- 
ing by  being  peculiarly  coloured.  He  raised  from  fifty  to  sixty 
white  and  brown  piebald  rabbits  in  a  large  woDed  orchard; 
nnd  he  had  at  the  same  time  some  similarly  coloured  cats  in  liia 

»  F&er  abr-Jiicwi,  Andobon  and  Glirinm  ordine,'  1778,  p.  7.     WhsL 

Bachman,  'Ths   Quadrupeds  of   N.  1  have  called  the  roe  is  the  CbpnoJu 

Amerioa/  1846,  p.  100.  tfftirictts  subeanfJatxis  i^^  VaWa^ 

**  ^N<Jvje  species  CJuadi-uptnlum  e 
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house.  Sach  eats,  as  I  have  often  noticed,  are  Tory  coiispicaoun 
during  day;  hut  as  they  used  to  he  in  watoh  during  the  duKk 
«t  the  mouths  of  the  burrows,  the  rabbits  apparently  did  not 
dietinguish  them  from  their  parti-coloured  brethren.  The  result 
■was  that,  within  eighteen  months,  every  one  of  these  parti- 
coloured rabbits  was  destroyed;  and  tiere  was  evidence  that 
this  was  effected  by  the  eats.  Colour  seems  to  be  advant^eous 
to  another  animal,  the  skunk,  in  a  manner  of  which  we  have  had 
many  instances  in  other  classes.  No  animal  will  voluntarily 
attack  one  of  these  creatures  on  account  of  the  dreadful  odour 
which  it  emits  when  irritated;  but  during  the  dusk  it  would  not 
easily  be  recognised  and  might  be  attacked  by  a  beast  of  prey. 
Hence  it  is,  as  Mr.  Belt  beheves,"  that  the  skunk  is  provided  witli 
a  great  white  bushy  tail,  which  serves  as  a  conspicuous  warning. 
Although  we  must  admit  that  many  quadrupeds  have  received 
their  present  tints  either  as  a  protection,  or  as  an  aid  in  procuring 
prey,  yet  with  a  host  of  epeciee,  the  colours  are  far  too  con- 
spieuoua  and  too  singularly  arranged  to  allow  ns  to  suppose  that 
they  serve  for  these  purposes.  We  may  take  as  an  illustration 
certain  antelopes ;  when  we  see  tho  square  white  patch  on  the 
throat,  the  white  marks  on  the  fetlocks,  and  the  round  black 
spots  on  the  ears,  all  more  distinct  in  the  male  of  the  Fortax  picta, 
than  in  tho  female ; — when  we  see  that  the  colours  are  more 
vivid,  that  the  narrow  white  lines  on  tho  flank  and  the  broad 
white  bar  on  the  shoulder  ate  more  distinct  in  the  male  On-as 
derbyanus  than  in  the  female; — when  we  see  a  similM  difference 
between  the  sexes  of  the  coriously-omameated  Tragdaphus 
scriplut  (fig.  70),— we  cannot  bcUeve  that  differences  of  this  kind 
are  of  any  service  to  either  sex  in  their  daily  habite  of  life.  It 
seems  a  much  more  probable  conclusion  that  the  various  marks 
were  first  acquired  by  the  males  and  their  colours  intensified 
through  sexual  selection,  and  then  partially  transferred  to  tho 
females.  If  this  view  be  admitted,  there  can  be  httle  doubt  that 
the  equally  singular  colours  and  marks  of  many  other  antelopes, 
thoi^h  common  to  both  sexes,  have  been  gained  and  transmitted 
in  a  like  manner.  Both  sexes,  for  instance,  of  the  koodoo 
(^Slrepsiceros  hudu)  (fig.  64)  have  narrow  wiiite  vertical  linos  on 
their  hind  flanks,  and  an  elegant  angular  white  mark  on  their 
foreheads.  Both  sexes  in  the  genus  Damalis  are  very  oddly 
coloured ;  in  D.  pygarga  the  back  and  neck  are  purpiish-red, 
shading  on  the  flanks  into  black ;  and  these  colours  are  abruptly 
separated  from  the  white  belly  and  from  a  large  white  space  on 
the  buttocks;  the  head  is  still  more,  oddly  coloured,  a  large 
oblong  white  mask,  narrowly- ei^ed  with  black,  covers  the  face 
•'  'The  NntErsllflt  in  Nicaragua,'  p.  249. 
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up  to  the  eyes  (flg.  71) ;  there  ato  thiee  'vrluta  strip  s  on  the 
forehead,  and  the  ears  aie  marked  wjth  white  The  fj.wiis  of 
this  species  are  of  a  uniform  pale  yuUowish-brown  In  Tiantalis 
alUfrom  the  colouring  of  the  head,  differi  from  that  in  the  last 
Bpecies  ia  a  single  white  stripe  replacing  the  three  &tnpes,  and 


(ftoni  tb   Kn  WB  j  M  pogetie) 


in  tl  e  ears  be  nj,  almost  who  ly  wl  to  '^  Af  r  havmg  studied 
to  the  best  of  n  y  ah  I  ty  the  eex  al  Lfferencei  of  animalh  In 
lo  ging  to  all  claBses  I  cannot  avoid  the  conclu-  on  that  the 
curiously-arranged  colonrs  of  inanyante[oi>es,  though  common  to 
both  sexes,  are  the  result  of  sexual  selection  primarily  applied  to 
the  male. 

'GleBDings  from  the   Menagtrif  «* 
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The  same  conclusion  may  perliaps  be  extended  to  the  tiger,  one 
of  the  most  beantifnl  animals  in  the  world,  the  sesee  of  which 
cannot  be  distinguished  by  colour,  even  by.  the  dealers  iE  wiJd 
beasts.  Mr.  Wallace  believes^  that  the  striped  coat  of  the  tiger 
"  so  assimilates  with  the  Tertical  stems  of  the  bamboo,  as  to 
"  assist  greatly  in  concealing  him  from  his  approaching  prey." 
But  this  -view  does  cot  appear  to  me  satisfactory.  We  have 
some  slight  oridence  that  his  beauty  may  be  due  to  sexupJ 


selection,  for  in  two  species  of  Fells  the  analoeoos  marks  and 
colours  are  rather  brighter  in  the  male  than  in  the  female.  The 
zebra  is  conspicuously  striped,  and  stripee  cannot  afford  any 
protection  oa  the  open  plains  of  South  Africa.  Burchdl"  in  de- 
ecribii^  a  herd  says,  "  thehr  sleek  libs  glistened  in  the  sun,  and 
"  the  brightness  and  regularity  of  their  striped  coats  presented  a 
"  picture  of  extraordinary  beauty,  in  which  probably  they  are 

■  WtstminsWr  licviovr,'  July  1,  <"  'Travelji  in  Soutl.  Africa,'  1824, 


',  p-  5. 
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"  not  snrpassed  by  any  other  quadruped."  Bnt  as  throughoiat 
the  whole  groap  of  the  Equidai  the  seses  aro  identical  in  colour, 
we  have  here  no  eridence  of  sexual  selection.  Nevertheless  lio 
who  attributes  the  white  and  dark  Tertical  stripes  on  the  flanks 
of  various  antelopes  to  this  process,  will  probably  extend  the 
same  view  to  the  Eoyal  Tiger  and  beautiful  Zebra. 

We  have  seen  in  a  former  chapter  that  when  young  animals 
belonging  to  any  class  follow  nearly  the  same  habits  of  life  as 
their  parents,  and  yet  are  coloured  in  a  different  manner,  it  may 
be  infon'ed  that  they  have  retained  the  colouring  of  some 
ancient  and  extinct  prc^enitor.  In  IJie  family  of  pigs,  and  in 
the  tapirs,  the  young  are  marked  witii  longitudinal  stripes, 
and  thus  differ  from  all  the  existing  adult  species  in  these  two 
groups.  With  many  kinds  of  deer  the  young  are  marked  with 
elegant  white  spots,  of  wliioh  their  parents  exhibit  not  a  trace. 
A  graduated  series  can  be  followed  from  the  axis  deer,  both 
suKes  of  which  at  all  ages  and  durii^  aO  seasons  are  beautifully 
spotted  (the  male  being  rs.ther  more  strongly  coloured  ihan  the 
female),  to  species  in  which  neither  the  old  nor  the  young  are 
spotted.  I  will  specify  some  of  the  sfeiB  in  tMs  series.  The 
Mantchurian  deer  (C'eni™  ma»iJcAuric«s)  is  spotted  during  the 
whole  year,  but,  as  I  have  seen  in  the  Zoological  Gardens,  the 
Bpots  are  much  plainer  during  the  summer,  when  the  general 
colour  of  the  coat  is  lighter,  than  during  the  winter,  when  the 
general  colour  is  darker  and  the  horns  are  fully  developed.  In 
the  hog-deor  {Jlyda'phvs  porcimis)  the  spots  are  extremely  con- 
epicuous  during  the  summer  when  the  coat  is  reddish-brown, 
but  quite  disappear  during  the  winter  when  the  coat  is  brown." 
In  both  these  species  the  young  are  spotted.  In  the  Virginian 
deer  the  young  are  likewise  spotted,  and  about  five  per  cent,  of 
the  adult  animals  living  in  Judge  Caton's  park,  as  I  am  in- 
formed by  him,  ffimporarily  exhibit  at  the  period  when  the  red 
summer  coat  is  lieing  replaced  by  the  bluish  winter  coat,  a  row 
of  spots  on  each  flank,  which  are  always  the  same  in  namber, 
though  very  variable  in  distinctness.  I'rora.  this  condition  there 
is  bat  a  very  small  Bt«p  to  the  complete  absence  of  spots  in  the 
adults  at  all  seasons ;  and,  lastly,  to  their  absence  at  all  ages  and 
seasons,  as  occurs  with  certain  species.  From  the  existence  of 
this  perfect  series,  and  moreespecially  from  the  fawns  of  so  many 
species  beii^  spotted,  we  may  conclude  that  the  now  living 
members  of  the  doer  family  are  the  descendants  of  some  ancient 

"  Dt.  Gray,  '  Gleanioga  from  the  deer  of  Ceylon,  >^ys  it  is  more 
Mr.  BIyth,  in  speakiog  ('  la 


speakiog  (^  lani 
t,  p.  43)  of  the 
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species  which,  liko  the  axis  deer,  \/a&  spotted  at  all  ages  and 
eeasons.  A  BtiU  more  ancient  prt^enitor  probably  somewhat 
resembled  the  Eyamotdats  agvatirnis — for  this  animal  is  spotted, 
and  the  hornless  males  have  laige  esserted  canina  teeth,  of 
which  some  few  trae  deer  still  retain  rudiments.  Hyomoschus. 
also,  offers  one  of  those  interesting  cases  of  a  form  linking  to- 
gether two  groups,  for  it  is  intermediate  in  certain  osteolo  "  " 
characters  between  the  pachyderms  and  ruminants,  which 
formerly  thonght  to  be  quite  distinct.'^ 

A  curious  difflcnlty  here  arises.  If  we  admit  that  coloured  spots 
and  stripes  were  first  acquired  as  ornaments,  how  comes  it  that 
so  many  existing  deer,  the  descendants  of  an  aboriginally  spotted 
animal,  and  ail  the  species  of  pigs  and  tapirs,  the  descendants  of 
an  aboriginally  striped  animal,  have  lost  in  their  adult  state  their 
former  ornaments  ?  I  cannot  satisfactorily  answer  this  question. 
We  may  feel  almost  sure  that  the  spots  and  stripes  disappeai'ed 
at  or  near  maturity  in  the  prc^nitors  of  our  existing  species,  so 
that  they  were  still  retained  by  the  young ;  and,  owing  io  the  law 
of  inheritance  at  corresponding  ages,  were  transmitted  to  the 
young  of  all  succeedii^  generations.  It  may  have  been  a  great 
advantage  to  the  Uon  and  puma,  from  the  open  nature  of  their 
usual  haunts,  to  have  lost  their  stripes,  and  to  have  been  thus 
rendered  lees  conspicuous  to  their  prey ;  and  if  the  successive 
variations,  by  which  this  end  was  gained,  occurred  rather  late  in 
life,  the  young  would  have  retained  their  stripes,  as  is  now  the 
case.  As  to  deer,  pigs,  and  tapirs,  lYitz  MiiUer  has  suggested 
tome  that  these  animals,  by  the  removal  of  their  spots  or  stripes 
throi^h  natural  selection,  would  have  been  less  easily  seen  by 
their  enemies ;  and  that  they  would  have  especially  requued  this 
protection,  as  soon  as  the  carmvora  increased  in  size  and  number 
during  tho  tertiary  periods.  This  may  be  the  true  explanation, 
but  it  is  rather  strange  that  the  young  should  not  have  been  thus 
prof«cted,  and  still  more  so  that  the  adults  of  some  species  should 
have  retained  their  spots,  either  partially  or  completely,  during 
part  of  the  year.  We  know  that,  when  the  domestic  ass  varies 
and  becomes  reddish-brown,  grey,  or  black,  tho  stripes  on  the 
shoulders  and  even  on  the  sprue  frequently  disappear,  though  wo 
cannot  explain  the  cause.  Very  few  horses,  except  dun-coloured 
kinds.  Lave  stripes  on  any  part  of  their  bodies,  yet  we  have  good 
reason  to  believe  that  the  abor^inal  horse  was  striped  on  the 
l^s  and  spine,  and  probably  on  the  shoulders."  Hence  the  dis- 
appearance of  the  spots  and  stripes  in  onr  adult  existing  deer, 


r  and  CantUy,  '  Froc. 
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pigs,  and  tapirs,  may  be  due  to  a  change  in  the  general  colour  of 
tlitir  coats;  but  wiiether  this  change  was  effected  through 
sexual  or  natural  selection,  or  was  due  to  the  direct  action  of  the 
conditions  of  life,  or  to  some  other  unknown  cause,  it  is  impossible 
to  decide.  An  observation  made  by  Mr.  Sclater  weU  illustrates 
our  ignorance  of  the  laws  which  reguiato  the  appearance  and 
disappearance  of  stripes ;  the  species  of  Asinus  which  inhabit 
the  Asiatic  continent  arc  destitute  of  stripes,  not  having  even 


af  SemnoiutlnffilB  mlricundiis. 


the  cross  shoulder-stripe,  whilst  those  which  inhabit  Africa  are 
conspicuously  striped,  with  the  partial  exception  of  A.  tieniwp«s, 
which  has  only  the  cross  shoulder -stripe  and  generally  some 
faint  bars  on  the  legs ;  and  this  species  inhabits  the  almost  inters 
mediate  region  of  Upper  Egypt  and  Abjssinia." 


See,  a" 


'  Proe.  Zool.  Soc'  li 


Landw,'    BA  sliii. 
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Qwsdrumaim. — Before  we  conclude,  it  will  be  well  to  add  a 
few  remarks  on  the  ornaments  of  monkeys.  In  most  of  the 
epccies  the  seses  resemble  each  other  in  colour,  but  in  some,  as  we 
have  seen,  the  males  differ  from  the  females,  especiallj  in  the 
colour  of  the  naked  parts  of  the  ekin,  in  the  development  of  the 
Beard,  whiskers,  and  mane.  Many  species  are  coloured  either  in 
so  extraordinary  or  so  beautiful  a  manner,  and  are  furnished 
with  such  carious  ai:d  elegant  crests  of  hair,  that  we  can  hardly 
avoid  looking  at  these  characters  as  having  been  gained  for  the 
rake  of  ornament    The  accompanying  figures  (figs.  72  to  76) 


serve  to  shew  the  arrangement  of  the  hair  on  the  faee  a 
in  several  species.    It  is  seareely  conceivable  that  these 
hair,  and  the  strongly  contrasted  colours  of  the  fur  and  skin, 
be  tiie  result  of  mere  Yariability  witiiout  the  aid  of  -''""' 
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and  it  is  inconceivable  that  thej  can  be  of  use  in  any  ordinary  wa  J 
to  these  animals.  If  so,  they  have  probably  been  gained  througli 
Beiual  selection,  though  transmitted  equally,  or  aUnost  eqnally, 
lo  both  sexes.  With  many  of  the  Qnadrumana,  wo  have  addi- 
tional evidence  of  the  action  of  semal  selection  in  the  greater 
size  and  ettength  of  the  males,  and  in  the  greater  devolopment  of 
their  canine  teeth,  in  comparison  with  the  females. 

A  few  instances  will  fiufBee  of  the  strange  niannor  in  which 
both  sexes  of  some  species  are  oolonred,  and  of  the  beauty  of  others. 
The  faca  of  the  Gerco^ihecus  petaurisia  (Eg.  77)  is  Hack,  tho 
whiskers  ajid  beard  being  white,  with  a  defined,  round,  white 
spot  on  the  nose,  covered  with  short  white  hair,  which  gives  to 
the  animal  an  almost  ludierons  aspect.  The  Semnopithecim 
/iwiia(!is  likewise  has  a  blackish  iace  with  a  long  black  beard, 
and  a  large  naked  spot  on  the  forehead  of  a  bluish-white  colour. 
The  face  of  jlfoeacus  lasioias  ia  dirty  flesh-coloured,  with  a 
defined  red  spot  on  each  cheek.  The  appearance  of  Gercocebus 
idhiops  is  giotesqae,  with  its  black  face,  white  whiskeiB  and 
collar,  chesnut  head,  and  a  lai^  naied  white  spot  over  each 
eyelid.  In  very  many  species,  the  beard,  whiskers,  and  crests  of 
Lair  round  the  faoe  are  of  a  different  colour  from  the  rest  of  tho 
head,  and  when  different,  are  always  of  a  lighter  tint,"  being 
often  pure  white,  eometimes  bright  yellow,  or  reddish.  The 
whole  face  of  the  Sonth  AmericSin  Brachyurns  calvtis  is  of  a 
"  glowing  scarlet  hue ; "  bnt  this  colour  does  not  appear  until 
the  animal  is  nearly  mature."  The  naked  skin  of  tho  face  differs 
wonderfully  in  colonr  in  the  varions  species.  It  is  often  bi'own 
or  flesh-colour,  with  parts  perfectly  white,  and  often  as  black  as 
that  of  the  most  sooty  negro.  In  the  Brachyurus  the  scarlet  tint 
is  brighter  than  that  of  the  most  blushing  Caucasian  damsel.  It 
is  sometimes  more  distinctly  orange  than  in  any  Mongolian,  and 
in  several  species  it  is  blue,  passing  into  violet  or  grey.  In  all 
tho  species  known  to  Mr.  Bartlelt,  in  which  the  adults  of  both 
sexes  have  strongly-coloured  faces,  the  colours  are  dull  or  absent 
during  early  youth.  This  likewise  holds  good  with  the  mandrill 
and  Ehesus,  in  which  the  face  and  the  posterior  parts  of  the  body 
are  brilliantly  coloured  in  one  sex  alone.  In  these  latt«r  cases 
we  have  reason  to  believe  that  the  colours  were  acquired  through 
sexual  selection ;  and  wo  are  naturally  led  to  extend  the  samo 
view  to  the  foregoing  species,  though  both  seies  when  adult 
have  their  faces  coloitted  in  the  same  manner. 

"  I    observed  this  fact    in    the  'Hi»t.  Sat.  des  Mammiftret,"  tmn. 

Zofllogical  Oardeos ;  and  many  caeei  i.  1824:. 

najbasceninthecolouredplatesin  "  Bates, 'The  Natuialiat  on  tbi 

QtoSroj  St.-Hilaire  and  F.  Cnvier,  Amazons,'  1863,  vol.  iL  p.  3ia 
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Althoitgh  manj  kinds  of  monkeys  are  far  from  beautiful  accord, 
ing  to  our  teste,  other  species  are  universally  admired  for  their 
elegant  appearance  and  bright  colours.  The  SemnopUIiecut 
tiewireui,  though  peculiarly  coloured,  is  described  aa  extremely 


Fig.  17.  CdcopitheoM  pet  lUtisU  (frum  Erahm). 
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pretty ;  the  orange-tinted  face  ia  biutoiui Jed  by  long  whisters 
of  glossy  whiteness,  with  a  line  of  chefinnt-red  orat  the  eye- 
brows ;  the  fur  on  the  back  is  of  u  delicate  grey,  wiili  a  square 
patch  on  the  loins,  the  tail  and  the  fore-arms  being  of  a  pure 
white ;  a  gorget  of  ohesnut  surmounts  the  chest;  the  thighs  are 
black,  with  the  legs  chesnut-red.  I  will  naentiou  only  two  other 
monkeys  for  their  beauty;  and  I  have  selected  these  as  pre- 
senting slight  eesua!  differences  in  colour,  which  renders  it 
in  Bome  dogi'eo  probable  that  both  seses  owe  their  elegant 
appearance  to  sexual  selection.  In  the  moustaohe-monkoj' 
(Cercopiihccus  cejikus)  the  general  colour  of  the  fur  is  mottled- 
greenish  with  the  throat  white ;  in  the  male  the  end  of  the  tail 
ia  chesnut,  but  the  face  is  the  most  ornamented  part,  tlio  skin 
being  chieSy  bluish-grey,  shading  into  a  blackish  tint  beneath 
the  eyes,  with  the  upper  lip  of  a  delicate  blue,  clothed  on  tho 
lower  edge  ^with  a  thin  Wack  moustache;  the  whiskers  ore 
orange-coloured,  vith  the  upper  part  bhtck,  forming  a  band 
which  extends  backwards  to  tiie  ears,  the  latter  being  clothed 
with  whitish  hairs.  In  the  Zoological  Society's  Gardens  1  have 
often  overheard  visitors  admiring  the  beauty  of  another  monkey, 
deservedly  called  Cereapithecua  diana  (fig.  78);  the  general 
colour  of  the  fur  is  grey ;  the  chest  and  inner  surface  of  the 
forelegs  are  white ;  a  laige  triangular  defined  space  on  the 
hinder  part  of  the  back  is  rich  chesnut ;  in  the  male  the  inner 
sides  of  the  thighs  and  the  abdomen  are  delicate  fa wn-col cured, 
and  the  top  of  the  head  is  black ;  the  face  and  ears  are  intensely 
black,  contrasting  finely  with  a  white  transverse  crest  over  tho 
oye-brows  and  a  long  white  peaked  beard,  of  which  the  basal 
portion  is  black." 

In  these  and  many  other  monkeys,  the  beau^  and  eingnlai 
arrangement  of  their  colours,  and  still  more  the  divereiCed  and 
el^ant  arrangement  of  the  crests  and  tufts  of  hair  on  their 
heads,  force  the  conviction  on  my  mind  that  these  characters 
have  been  acquired  through  sexual  selection  exclnsivoly  as 
ornaments. 

Summary. — The  law  of  battle  for  the  possession  of  the  female 
appears  to  prevail  throughout  the  whole  great  classof  mammals. 
Most  naturalists  will  admit  that  tho  greater  size,  strength, 
courage,  and  pugnacity  of  the  male,  his  speciaJ  weapons  of 
offence,  as  well  as  his  special  means  of  defence,  have  been 

'Mat.  Hist,  ot 
mimktjs  lu  the  Zcologicsl  T 
Sardens.     The    description 
Senou'^i/iectii  tiemxiu  ie  tal 
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acquired  or  modified  through  that  form  of  selection  which  I 
have  called  sexual.  This  does  not  depend  on  any  superiority  in 
the  general  struggle  for  life,  but  on  certain  individuals  of  ono 
Bex,  generally  the  male,  being  successful  in  conquering  other 
males,  and  loavicg  a  larger  number  of  offepring  to  inherit  their 
eaperiority  than  do  the  leas  successful  males. 


There  11  another  and  wo  e  peai-eful  Lml  f  contest,  in  which 
the  males  endeavour  to  excite  or  all  ire  the  females  by  various 
charms  This  is  prol  ably  earned  on  m  some  cases  by  the  poww- 
ful  odours  emitted  by  the  males  durm„  the  breeding-season ;  the 
odoriferous  glands  having  been  acquired  through  scsual 
selection.    "Whether  the  same  view  can  bo  extended  to  the  voice 
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is  doubtful,  for  the  Tuoal  organs  of  the  males  must  have  been 
Btrengthened  by  use  durii^  maturity,  under  the  powerful  excite- 
ments of  loTe,  jealousj  or  rage,  and  will  consequently  have  been 
transmitted  to  the  same  ses.  Varions  crests,  tufts,  and  mantles 
of  hair,  which  are  either  confined  to  the  male,  or  are  mors 
developed  in  this  se:  than  in  the  female,  seem  in  most  cases  to  be 
merely  ornamental,  though  they  sometimes  serve  as  a  defence 
against  rival  males.  There  is  even  reason  to  suspect  that  the 
branching  Loms  of  stags,  and  the  elegant  horns  of  certain  ante- 
lopes, though  properly  serving  as  weapons  of  ofenoe  or  defence, 
have  been  partly  modified  for  ornament. 

When  the  male  differs  in  uoIoUT  from  the  female,  he  generally 
eshibits  darker  and  more  strongly-contrasted  tints.  "We  do  not 
in  this  class  meet  with  the  splendid  red,  blue,  yellow,  and  green 
tints,  so  common  with  male  birds  and  many  other  animals.  The 
naked  parts,  however,  of  certain  Quadmmana  must  be  excepted ; 
for  such  parts,  often  oddly  situated,  are  brilliantly  coloured 
in  some  specie.  The  colours  of  the  male  in  other  cases  may  be 
due  to  simple  variation,  without  the  aid  of  selectioa  But  when 
the  colours  are  diversified  and  strongly  pronounced,  when  they 
are  not  developed  nnfil  near  maturity,  and  when  they  are  lost 
after  emasculation,  we  can  hardly  avoid  the  conclusion  that 
they  have  been  acquired  through  sexual  selection  for  the  sake  of 
ornament,  and  have  been  transmitted  exclusively,  or  almost 
exclusively,  to  the  same  sex.  When  both  sexes  are  coloured  in 
the  same  manner,  and  the  colours  are  conspicuous  or  curiously 
arrai^d,  without  being  of  the  least  apparent  use  as  a  protection, 
and  especially  when  they  are  associated  with  various  other  orna- 
mental appendages,  we  are  led  by  analogy  to  the  same  conclusion, 
namely,  that  they  have  been  acquired  through  sexual  selection, 
although  transmitted  to  both  sexes.  l!hat  conspicuous  and 
diversified  colours,  whether  confined  to  the  males  or  common  to 
both  sexes,  are  as  a  general  rule  associated  in  the  same  groups 
and  sub-groups  with  other  secondary  sexual  characters  serving 
for  war  or  for  ornament,  will  be  found  to  hold  good,  if  we  loot 
back  to  the  various  cases  given  in  this  and  the  last  chapter. 

The  law  of  the  equal  transmission  of  characters  to  both  soscs, 
as  ffif  as  colour  and  other  ornaments  are  concerned,  has  prevailed 
far  more  extensively  with  mammals  than  with  birds;  but 
weapons,  such  as  horns  and  tusks,  have  often  been  tiansmittei! 
either  exclusively  ormuchmore  perfectly  to  the  males  than  to  tho 
(females.  This  is  surprising,  for,  as  the  males  generally  use  their 
weapons  for  defence  against  enemies  of  all  kinds,  their  weapons 
would  have  been  of  service  to  the  females.  As  fir  as  we  can  sec, 
their  absence  in  this  sex  can  be  accounted  fi>r  only  by  tho 
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form  of  iuteritance  whiob  bus  prevailed.  Finally,  with  quad- 
rupeds the  contest  between  Uie  individuals  of  the  same  sex, 
whether  peaceful  or  blood?,  has,  with  the  rarest  exceptions, 
been  confined  to  the  males ;  so  that  the  latter  have  been  modified 
through  senia!  selection,  &r  more  commonlj  than  the  females, 
either  for  fighting  with  each  other  or  for  allnrinK  the  opposite 
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Part  III. 
SEXUAL  SELECTION  IN  RELATION  TO  MAN, 

AND  CONCLUSION. 


CHAPTEE  XIX. 

SKC0HD41tY  SaxUAI.  CniKACTEES  OF  Mas. 
Differences  between  man  aod  woman— Causes  of  snch  differences  and  of 
certain  eharaotera  common  to  both  eeies— Law  of  battle— Differences  in 
mental  powers,  and  voice— On  the  Influence  of  beauty  in  determining 
the  mrtiriagea  of  mankind — Attention  paid  by  savages  to  ornaments— 
Tlieir  Ideas  of  baautj  in  woman— The  tendency  to  eiaggerate  each 
natural  peculiarity. 

With  mantind  tho  differences  between  tlie  sescs  aro  greater 
than  in  most  of  tho  Quadrumana,  but  not  so  gieat  aa  in  some, 
for  instance,  tho  mandrilL  Man  on  an  average  is  considerably 
taller,  heavier,  and  stronger  than  woman,  with  squarer  shouldere 
iiiid  more  plainly-pronounced  muscles.  Owing  to  the  relation 
wMch  exists  between  muscular  development  and  the  projection  of 
the  brows,'  the  supercihary  ridge  is  generally  mote  marked  in 
man  than  in  woman.  Hia  body,  and  et^wcially  his  fece,  is  more 
hairy,  and  his  voice  has  a  different  and  more  powerful  tone.  In 
certain  races  the  women  are  said  to  differ  slightly  in  tint  from 
the  men.  For  instance,  Sohweinturth,  in  speaking  of  a  negress 
belonging  to  the  Monbuttoos,  who  inhabit  tho  interior  of  Africa  » 
few  degrees  north  of  the  Equator,  says,  "  Like  ail  her  race,  she  had 
"a  skin  several  shades  hghtcr  than  her  husband's,  being  some- 
"  thing  of  the  colour  of  half-roasted  coffee.'"  As  the  women 
labour  in  the  fields  and  aw.  quite  unclothed,  jt  is  not  likely  that 
they  difer  in  colour  from  the  men  owing  to  less  cxposni'o  to  the 
weather.  European  women  are  perhaps  the  brighter  coloured  of 
the  two  eeiea,  as  may  be  seen  when  both  have  been  eqnaily 
oiposed. 

'  Schaaffhnuam,    transUiion    in  '  "The  E 
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Man  is  more  courageous,  pugnacious  and  energetic  than 
woman,  ncd  has  a  moire  inventive  genius.  His  brain  is  abso- 
lutely larger,  but  whether  or  not  proportionatoly  to  his  larger  ■ 
body,  has  not,  I  believe,  been  fully  ascertained.  In  woman  the 
face  ia  rounder ;  the  jaws  and  th.e  base  of  the  Bknll  smaller ;  the 
ontlines  of  the  body  ronnder,  in  parts  more  prominent ;  and  hei 
pelvis  is  broader  than  in  man;*  but  this  latter  ebaraetet  may 
perhaps  bo  considered  rather  as  a  primary  than  a  secondary 
sesua!  character.    She  comes  to  matnrity  at  an  earlier  age  than 

As  with  animals  of  all  classes,  so  with  ntan,  the  distinctive 
characters  of  the  male  sex  are  not  fully  developed  until  he  is 
nearly  mature;  and  if  emasculated  they  never  appear.  The 
beard,  fbr  instance,  is  a  secondary  sexual  character,  and  male 
children  are  beardless,  though  at  an  early  age  they  have  abun- 
dant hair  on  the  head.  It  is  probably  due  to  the  rather  lato 
appearance  in  life  of  the  successive  Tariations  whereby  man  baa 
acquired  his  masctiline  characters,  that  they  are  transmitted  to 
the  male  sex  alone.  Male  and  female  children  resemble  each 
other  closely,  like  the  yoang  of  so  many  other  animals  in 
which  tha  adult  sexes  differ  widely ;  they  likewise  resemble  the 
matnro  female  mnoh  more  closely  than  the  mature  male.  The 
female,  howeTer,  ultimately  assumos  certain  distinctive  cha- 
racters, and  in  the  formation  of  her  skull,  is  said  to  be  inter- 
mediate between  the  child  and  the  man. '  Again,  as  the  yoni^  of 
closely  allied  though  distinct  species  do  not  differ  nearly  so  much 
from  each  other  as  do  the  adults,  so  it  is  with  the  children  of  the 
different  races  of  man.  Some  have  even  maintained  that  race- 
differences  cannot  be  detected  in  the  infantile  skull.'  In  r^ard 
to  colour,  the  new-bom  negro  child  is  reddish  nut-brown,  which 
soon  becomes  slaty-grey ;  the  black  colour  being  fully  developed 
within  a  year  in  the  Soudan,  but  not  imtil  three  years  in  Egypt. 
The  eyes  of  the  negro  are  at  first  blue,  and  the  hair  chesnnt- 
brown  rather  than  black,  being  curled  oniy  at  the  ends.  The 
children  of  the  Australians  immediately  after  birth  are  yellowish- 
brown,  and  become  dark  at  a  later  age.  Those  of  the  Guaranys 
of  Paraguay  are  whitish-yellow,  but  they  acquire  in  the  course 
of  a  few  weeks  the  yellowish-brown  tint  of  their  parents. 
Similar  observations  have  been  made  in  other  parts  of  America.' 

•  Ecker,  translation  in  '  Anthro-  355  ;  Togt, '  Lectures  on  Man,'  Eng. 
pologiealReyiew.'Oet.  lK68,pp.35l-      translat.  p.  81. 

35fi      The  compaf lEoa  of  the  form  '  SohaaffhanseD,     '  Anthropolog. 

of  the  stnll  In  men  and  women  has  Review,'  ibid.  p.  429. 

been  followed  out  with  much  taxe  "  Pruner-Bej,  on    negro   infanti. 

by  Welcker.  as  quoted  by   Vogt,  'lectures    on 

*  Eckorand  Weloker,  ibid.  p.  352,  Man,*  Eog.  translat,  lE6i,  p.  189; 
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1  haTfl  specified  the  foregoing  differences  between  the  male  and 
female  ses  in  mankind,  because  ttej  are  curiously  like  tliose  of 
the  Quadnimana.  Witb.  these  animals  tJte  female  is  mature  at 
nn  earlier  age  than  the  male ;  at  least  this  is  certainly  the  case  in 
the  Cefeufl  azaraJ  The  males  of  most  species  are  larger  and 
stronger  than  the  females,  of  which  fact  the  gorilla  affords  a  wel^ 
known  instance.  Even  in  so  trifling  a  character  as  the  greater 
prominence  of  the  euperciliary  ridge,  the  males  of  certain 
monkeys  differ  from  tie  females,'  and  agree  in  tlia  respect  with 
mankind.  In  the  gorilla  and  certain  other  monkeys,  the  cranium 
of  the  adult  male  presents  a  strongly-marked  sagittal  crest,  which 
is  absent  in  the  female ;  and  Ecker  found  a  trace  of  a  similar 
difference  between  the  two  sexes  in  the  Anstralians.'  With 
monkeys  when,  there  is  any  difference  in  the  voice,  that  of  the 
male  is  the  more  powerful,  We  haTe  seen  that  certain 
male  monkeys  have  a  weU-deTeloped  beard,  which  is  quite 
deficient,  or  much  less  developed  in  the  female.  No  instance 
is  known  of  the  beard,  whiskers,  or  mouBtaehe  being  larger 
in  the  temale  than  in  the  male  monkey.  Even  in  the  colour 
of  the  beard  there  is  a  curious  parallelism  between  man  and 
the  Quadnimana,  for  witti  man  when  the  heaxd  differs  in  colour 
from  the  hair  of  tie  head,  as  is  commonly  the  case,  it  is,  I  belieye, 
almost  always  of  a  lighter  tint,  being  often  reddish.  I  have 
repeatedly  observed  this  fa«t  in  England ;  but  two  gentlemen 
liave  lately  written  to  me,  saying  that  they  ibrm  an  eseeption 
to  the  rule.  One  of  tliese  gentlemen  accounts  for  the  fact 
by  the  wide  difference  in  colour  of  the  hair  on  the  paternal 
and  maternal  sides  of  his  family.  Both  had  been  long  aware  of 
this  peculiarity  (one  of  them  having  often  been  aoensed  of 
dyeing  his  beard),  and  had  been  thus  led  to  observe  other  men, 
and  were  convinced  that  the  exceptions  were  very  rare.  Dr. 
Hooker  attended  fo  this  little  point  for  me  in  Russia,  and  found 
no  exception  to  the  rule.  In  Calcutta,  Mr.  J.  Scott,  of  the 
Botanic  Garden-s  was  so  kind  as  to  observe  the  many  races  of  men 
to  bo  seen  there,  as  well  as  in  some  other  parts  of  India,  namely, 
two   races    in  Sikhim,  the    Bhoteas,  Hindoos,  Burmese,  and 

for  further  facia  on  negro  infanta,  '  Eeogger,     '  Saogethlere,'      Sx. 

as  quoted  from  Wioterbottom  and  1830,  b.  49. 

Camper,  see  Lawrence,  '  Lectures  on  '  Aa  in  Sfacaau  cynonolgus  (Des- 

PhysLology,"  it  1822,  p.  451.     For  marest,  '  Mamnialogie,"  p.  65),  and 

the   infants   of   the   CuaranyE,   see  in    Hyldbatea    agiUs   (GeofiVoy   St.- 

Rengger,  ' Slugethiere,*  &e.    s.    3.  Hilaire  and  F.  Cuvier,  'Hist.  Nat. 

See  also  Goii'on, '  De  I'Espice,'  torn,  des  Mamm.'  1824,  torn.  i.  p.  2). 

ii.  1859,  p.  253.     For  the  Anstra-  '  'Anthropological  Review,"  Oct, 

liana,  WaitJ, '  fntroduct.  to  Anthio-  1868,  p.  353. 
pology,'  Rug.  trandat.  1863,  p.  99. 
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Chineso,  most  of  wliich  races  have  very  little  hair  on  the  face 
and  ho  alwajB  found  that  when  there  was  any  difference  in 
colour  between  the  hair  of  the  head  and  the  beard,  the  latter  was 
inTariablj  lighter.  Now  with  moniejB,  as  has  already  beea 
stated,  the  beard  {cequently  differs  strikingly  in  eoloirr  from  the 
hair  of  the  head,  and  in  each  cases  it  is  always  of  a  hghter  hue, 
being  often  pure  white,  Bometimes  yellow  orreddish.'"' 

In  regard  to  the  general  hairiness  of  the  body,  the  women  in 
all  races  are  less  hairy  than  the  men ;  and  in  some  few 
Quadrumana  the  under  side  of  the  body  of  the  female  is  less 
hairy  than  that  of  the  male."  Lastly,  male  monkeys,  like  men, 
are  bolder  and  fiercer  than  the  females.  They  lead  the  troop, 
and  when  there  is  dai^r,  come  to  the  front.  We  thus  see  how 
oliMe  is  the  parallelism  between  the  sexuat  difTerences  of  mau 
and  the  Quadrumana,  With  some  iew  species,  howoTer,  as 
with  certain  baboons,  the  orang  and  the  gorilla,  there  is  a  cou- 
fiiderably  greater  difference  between  the  sexes,  as  in  the  size  of 
the  canine  teeth,  in  the  development  and  colour  of  the  hair,  and 
especially  in  the  colour  of  the  naked  parts  of  the  sldn,  than  in 
mankind. 

All  the  secondary  sesnal  eharaeters  of  man  are  highly  variable,  u 
even  within  the  limits  of  the  same  race  ;  and  they  differ  much  in  1 
the  several  races.  These  two  rules  hold  good  generally  through- 
out the  animal  kingdom.  In.  the  excellent  observations  made  on 
board  the  WoiHira,''  the  male  Australians  )vere  fonnd  to  exceed 
the  females  hy  only  65  millim.  in  height,  whilst  with  the  Javans 
the  average  excess  was  SlSmillim.;  so  that  in  this  latter  race  the 
difference  in  height  between  the  sexes  is  more  than  thrice  as 
great  as  with  the  Australians.  Numerous  measurements  were 
carefully  made  of  the  stature,  the  circumference  of  the  neck  and 
chest,  the  length  of  the  hack-bone  and  of  tiie  arms,  in  various 


'•  Mr.  Blyth  inlorais  me  that  he 

thua  Mr.  D.  Forbes  has  never,  as  he 

has  only  seen    one  insUnce  of  the 

beard,  whiskers,  &c„  in   a  moakey 

the  Ajmaras   and    Quichnas   of  S. 

becoming   whit«    nith   aid   age,  as 

America. 

is   so  commonly  tha  case  with  db. 

»  This  is  the  case  with  the  U- 

males  of  sereral  epscies  of  Hylolatfls, 

In   toDhnemeat,   whose  .moostauhes 

vier,  '  Hist.  Kat.  d«  Mamm.'  torn.  i. 

were    "  reioarkably    long    and    hn- 

See,  also,    on    H.    lar.  '  Penny  Cy- 

"  man-like."     Altogether    this    old 

clopedia,'  Tol.  ii.  pp.  149,  150. 

moakey  presented    a    ludicrous  re- 

"  The  results  were   deduced  hy 

:fmblaD(«  to   one  of  the    reigning 

Dr.   Weisbsch   from   the   measure- 

monai^ehs of  Earope.  flftel-  whom  he 

ments    made    by  Drs.  K,  Scherar 

w.,s     universfdly     niek-named.     In 

and  Schwaii,  see  •  lieisB  der  NoTara ; 

«rUin  races  of   mau   the  hair  on 
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races ;  and  nearly  all  tliese  measurements  show  that  the  males 
differ  mucli  more  from  one  another  than,  do  tlie  females.  Thi? 
fact  indicates  that,  as  far  as  these  characters  ore  concerned,  it  is 

(the  male  which  has  been  chiefly  modified,  since  the  eeTerai  races 
divci^d  from  their  common  Ef<)cb. 

The  development  of  the  beard  and  the  hairiness  of  the  body 
differ  remarkably  in  the  men  of  distinct  races,  and  even  in 
different  tribes  or  families  of  the  same  race.  We  Europeans  see 
this  amongst  oursekes.  In  the  Island  of  St.  Kilda,  according  to 
Mai-tin,"  the  men  do  not  acquire  beards  Tiiitil  the  age  of  thir^ 
or  upwards,  and  even  then  the  boards  are  very  thin.  On 
the  Bnropieo-Asiatic  continent,  beards  prevail  until  we  pass 
beyond  India ;  though  with  the  nativee  of  Ceylon  they  are  often 
absent,  as  was  noticed  in  ancient  times  by  Diodorus."  East- 
ward of  India  beards  disappear,  as  with  the  Siamese,  Malays, 
Kalmucks,  Chinese,  and  Japanese;  nevertheless  the  Ainos,"  who 
inhabit  thg  northernmost  islands  of  the  Japan  Archipelago,  are 
the  bairieet  men  in  the  world.  With  negroes  the  beard  is 
scanty  or  wacting,  and  they  rarely  hove  whiskers ;  in  both  sexes 
the  body  is  frequently  almost  destitute  of  fine  down."  On  the 
other  hand,  the  Papuans  of  the  Malay  Archipelago,  who  are 
nearly  b&  black  as  negroes,  possess  well-developed  beards." 
In  the  Pacific  Ocean  tlio  inbabitajils  of  the  Fiji  Archipelago  havo 
large  bushy  beards,  whilst  those  of  the  not  distant  archi- 
pelagoes of  Tonga  *nd  Samoa  are  beardless;  but  these  men 
belong  to  distinct  races.  In  the  Ellice  group  all  the  inhaiMiontB 
belong  to  the  same  race;  yet  on  one  island  alone,  namely 
Nunemaya,  "  the  men  have  splendid  beards ;"  whilst  on  the 
other  islands  "  they  have,  as  a  rule,  a  dozen  straggling  hairs  for 

Throughout  the  great  American  continent  the  men  may  be 

said  to  be  beardless ;  but  in  almost  all  the  tribes  a  few  short 

> ,   iMiJrs  are  apt  to  appear  on  the  face,  especially  in  old  age.    With 

the  tribes  of  North  America,  Cathn  estimates  that  eighteen  out 

of  twenty  men  are  completely  destitute  by  nature  of  a  beard; 

"'Voyngeto  St.  KiHEi'(3nl  remarkaHe  that  in  the  iTnifeifStatw 
edit.  1753),  p.  37.  ('  inyestigationa    in    Military    hdiJ 

"  Sir  J.   K.   Tenneot,    '  Ccjion,'      Anthropnlogiial  S    t   t  ca    f  Am 
voL  li.  1859,  p.  107.  rican  Soldiers,'  1S69    p    509)    tli 

"  Quatrefages,  'Kev»e  des  Cours      para  negroes  and  th  1  wd     ff 

Scieatiliqaes,'    Aug.    29,    1S68.    p.      spring:  seem  to  ha       bod  es  aim 
830;     Vogt    'Lectures    on    Mao,'      as  hairy  as  EuroueflU 
Eng.  translat.  p.  127.  ■'  Waliace,    'Th     M  I  y  A    1. 

"  On  the  lieards  of  negroes,  Vogl,      toL  ii.  1863,  p.  178 
'  Lectoree,'  &e.  p.  127  ;  Waitj,  '  In-  "  Di'.  J.  Barnard  D         On  Oce- 

trodnct.  to  Anthropology,'  Engt.  anicliaces,in'Aathrop  1<^  Be  w 
tranalat.  1563,  vol.  i.  p.  96.     It  it      April,  1370,  pp.  185.  ISl, 
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but  oocasionaUy  there  may  be  seen  a  man,  who  has  neglected  to 
pluck  oiit  the  hairs  at  pubeity,  with  a  soft  beard  an  inch  or  two 
in  length.  The  Guaranys  of  Paraguay  differ  from  all  the 
surrounding  trihes  in  having  a  small  beard,  and  even  somo  hair 
on  the  body,  but  no  whiskers."  I  am  infoi-med  by  Mr.  D. 
Forbes,  who  particularly  attended  to  tliis  point,  that  the  Aymaras 
and  Qttiohuas  of  the  Cordillera  are  remarkably  hairless,  yet  in 
old  age  a  few  straggling  hairs  occasionally  appear  on  the  chin. 
The  men  of  these  two  tribes  hare  very  littie  hair  on  the  varioua 
parts  of  the  body  where  hair  grows  abundantly  in  Europeans, 
and  the  women  have  none  on  the  corresponding  parts.  The 
hair  on  the  head,  however,  attains  an  extraordinary  length  in 
both  soses,  often  reaching  almost  to  the  ground;  and  this  is 
likewise  the  case  with  some  of  the  N.  American  tribes.  In  the 
amount  of  hair,  and  in  the  general  shape  of  the  body,  the 
sexes  of  the  American  aborigines  do  not  differ  so  much  from 
each  other,  as  in  moat  other  laces.™  This  fact  is  analc^one 
with  what  occurs  with  some  closely  allied  monkeys;  thus  the 
sexes  of  the  chimpanzee  are  not  as  different  as  those  of  the  orang 
or  gorilla." 

In  the  previous  chapters  we  have  seen  that  with  manur 
birds,  fishes,  insects,  &c.,  many  characters,  which  there  is  evferj 
reason  to  believe  were  primarily  gained  thiough  sexual  selection  /^ 
by  one  aes,  have  boon  transferred  to  the  other.  As  this  same  form 
of  transmission  has  apparently  prevailed  much  with  mankind, 
it  will  save  useless  repetition  if  we  discuss  the  origin  of  cha- 
racters peculiar  to  the  maie  sex  together  with  certain  other 
characters  common  to  both  sexes. 

Lmo  tf  BaitU.  —With  savages,  for  instance  the  Australians,  the 
women  are  the  constant  cause  of  war  both  between  members  of 
the  same  tribe  and  between  distinct  tribes.  So  no  doubt  it  was 
in  ancient  times ;  "nam  fuit  ante  Eelenam  mulier  teterrima  belli 
"causa."  With  some  of  the  North  American  Indians,  the  con- 
test is  reduced  to  a  system.    That  excellent  observer,  Heaine,'" 


'•  Cstlin,  'North   AoiBrican    In- 

diaus,'  Srd  edit.  1342,  vol.  ii.  p.  22T. 

Thiorwelt;    eine    Betrachtung    zu 

On  the  Guaranya,  m*  Aiara, '  Voy- 

Darwin's  Lehre,'  1868,  s.  54. 

sges  dans  I'Am^rique  M^rid.'  torn. 

""  'A    Jonmev  from    Prince   of 

.1.    1809,    p.     58;    also    Renggci-, 

Wales  Fort.'  8vo.  edit.  DnbUV1796, 

'  ^ugetbiere  Ton  Pai'aguay,'  s.  3. 

p.  104.     Sir  J.  Lubbwk  ('  Origin  ot 

'»  Prof,  and  Mrs,  Agassia  ('Jour- 

Civilisation,'   1870,    p.    69)    give* 

ney  ifl  Brazil,'  p.  530)  remark  that 

other  and  similar  cases    in    North 

tiie  seiea  of  the  American  Indians 

America.     For   the    Guanas    of    S, 

differ  less  than  those  of  the  negroes 

America  see  Arara,  •  Voyages,'  &g. 

and  of  the  higher  Tstces.    See  also 

lorn.  ii.  p,  B4. 

Eengger,  ibid.  p. 3, on  theQnarany 
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Baja : — "  It  has  ever  been  the  custom  among  tttese  people  for 
"  tho  men  to  wiestle  for  any  woman  to  whom  they  are  at- 
"  tached ;  and,  of  course,  Ihe  strongest  party  always  carries  ofl 
"  the  prize.  A  weak  man,  imiees  he  be  a  good  hunter,  and  weli- 
"  hcloyed,  is  seldom  permitted  to  keep  a  wife  that  a  stronger 
"  man  tJiinks  worth  his  notiee.  This  custom  piovails  throngh- 
"  out  'all  the  trib^,  and  causes  a  great  spirit  of  emulation  among 
"  their  youth,  who  are  upon  bU  occasions,  from  their  cMldhoodj 
"  trying  their  strength  and  skill  in  wrestling."  With  the  Guanas 
of  South  America,  Azara  states  that  the  men  rarely  marry  till 
twenty  years  old  or  more,  as  before  that  age  they  caimot  conijuer 
their  rivals. 

Other  similar  facta  could  be  giren ;  but  even  if  we  had  no 
OTJdonc*  on  this  head,  we  might  feel  almost  sure,  from  the 
analogy  of  the  higher  Quadnimana,'"  that  tho  law  of  battle  had 
prevailed  with  man  during  the  early  stages  of  his  development 
The  occasional  appearanee  at  the  present  day  of  canine  teeth 
which  project  above  the  others,  with  traces  of  a  diastema  or 
open  space  for  the  reception  of  the  opposite  canines,  is  in  all 
probability  a  case  of  reversion  to  a  former  state,  when  the 
progenitors  of  man  were  provided  with  these  weapons,  like  so 
many  existing  male  Quadrumana.  It  was  remarked  in  a  former 
chapter  that  as  man  gradually  became  erect,  and  continually 
nsed  his  hands  and  arms  for  fighting  with  sticks  and  stones,  as 
well  as  for  the  other  purxwses  of  hfe,  he  wonid  have  used  his 
jaws  and  teeth  less  and  less.  The  jaws,  together  with  their 
muscles,  would  then  have  been  reduced  through  disuse,  as 
would  the  teeth  through  the  not  weU  understood  principles  of 
correlation  and  economy  of  growth ;  for  we  everywhere  see 
that  parts,  which  are  no  loi^r  of  service,  are  reduced  in  size. 
By  such  steps  the  original  inequality  between  the  jaws  and  teeth 
in  the  two  sexes  of  mankind  would  ultimately  have  been  oblite- 
rated. The  case  is  almost  paraUel  with  that  of  many  male 
Euminants,  in  which  tho  canine  teeth  have  been  reduced  to 
mere  rudiments,  or  have  disappeared,  apparently  in  consequence 
of  the  development  of  horns.  As  tho  jtrodigious  difference 
between  the  skulls  of  the  two  seies  in  the  orang  and  gorilla 
stands  in  close  relation  with  the  development  of  the  immense 
canine  teeth  in  the  males,  we  may  infer  that  the  reduction  of 
the  jaws  and  teeth  in  the  early  male  prc^enitors  of  man  must 
have  led  to  a  most  striking  and  favourable  change  in  his 


^  On  the  fighting  of  the  mala 
gorillas,  see  Ih'.  Snvnge,  in  '  Ewton 
Journal  of  K»t.  lli^t.-  voL  v.  1847 
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There  can  be  little  doubt  that  the  greater  size  and  strength  of 
man,  in  comparison  with  woman,  tt^ther  with  his  broadei 
Bhouldecs,  more  developed  imiscles,  rugged  outline  (rf  body,  hia 
greater  courage  and  pugnacity,  are  ail  due  in  chief  part  to  in- 
heritance from  his  half-human  male  ancestors.  These  characters 
would,  however,  tave  been  preserved  or  oren  augmented  during 
the  long  ages  of  man's  sa,Tagerr,  by  the  success  of  the  strongest 
and  boldest  men,  both  in  tlie  general  struggle  for  life  and  in 
tieir  contests  for  wives ;  a  success  which  would  have  ensured 
their  leaving  a  more  numerous  progeny  than  their  less  favoured 
brethren.  It  is  not  probable  that  the  greater  strength  of  man 
was  primajiiy  acquired  through  the  inherited  effects  of  his 
havir^  worked  harder  than  woman  for  his  own  subsistence 
and  that  of  his  family ;  for  the  women  in  all  barbarous  nations 
are  compelled  to  work  at  least  as  Lard  aa  the  men.  With 
civilised  people  the  arbitrament  of  battle  for  the  possession  of 
tile  women  has  long  ceased;  on  the  other  hand,  the  men,  as  a 
general  rule,  have  to  work  harder  than  the  women  for  their 
joint  subsistence,  and  thus  their  greater  strength  will  have  been 
kept  up. 

Difference  in  ilie  Mental  Fouiers  of  the  two  Sews.— With  respect  \ 
fo  differences  of  this  nature  between  man  and  woman,  it  is  1 
probable  that  sexual  selection  has  played  a  highly  important  I 
part.     I  am  aware  that  some  writers  doubt  whether  there  is  any   I 
such  inherent  diiferenee;  but  this  is  at  least  probable  from  the  I 
anali^y  of  the  lower  animals  which  present  other  secondary  / 
sesual  characters.    No  one  disputes  that  the  bull  differs  in 
disposition  from  the  cow,  the  wild-boar  from  the  sow,  the 
Btallion  from  the  mare,  and,  as  is  well  known  to  the  keepers  of 
menageries,  the  males  of  the  lai^er  apes  from  the  females. 
Woman  seems  to  differ  from  nam  in  mental  disposition,  chiefly 
in  her  greater  tenderness  and  less  selfishness ;  and  this  holds 
good  even  with  savages,  as  shewn  by  a  well-known  passage  in 
MungQ  Park's  Travels,  and  by  statements  made  by  many  other 
travellers.     Woman,  owing  to  her  maternal  instincts,  displays 
those  qualities  towards  her  infants  in  an  eminent  degree ;  there- 
fore it  is  likely  that  she  would  often  extend  them  towards  her 
follow- creatures.     Man  is  the  rival  of  other  men;  'he  delights 
in  competition,  and  this  leads  to  ambition  which  passes  too 
easily  into  selfishness.    These  latter  qualiti^  seem  to  be  his 
natural  and  unfortunate  birthright.    It  is  generally  admitted 
.iait  with  woman  the  powers  of  intuition,  of  rapid  perception, 
anil  perhaps  of  imitation,  are  more  stroi^ly  marked  than  in  . 
Dian;  but  some,  at  least,  of  these  faculties  arj  charactcristia 
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of  the  lower  races,  aud  Iherofore  of  a  past  and  lower  state  of 
oivilisatioiL 
f  The  cliicf  distiaction  in  the  intellectual  powers  of  the  two 
I  seseB  is  shewn  bj  man's  attaining  to  a  hieher  eminence,  in 
wliatoyer  he  takes  up,  than  can  woman— whether  requiring 
deep  tho'i^ht,  reaeon,  or  imagination,  or  merely  the  use  of  the 
senses  ani  hands.  If  two  lists  were  made  of  the  most  eminent 
men  and  women  in  poetry,  painting,  sciilpture,  music  (inclusive 
both  of  composition  and  performance),  history,  science,  and 
philosophy,  with  half-a-dozen  names  under  each  subject,  the 
two  lists  would  not  bear  compariHon.  We  may  also  infer,  from 
the  law  of  the  deviation  from  averages,  so  well  illustrated  by 
Mr.  Galton,  in  his  work  on  '  Hereditary  Genius,'  that  if  men  are 
capable  of  a  decided  pre-eminence  over  women  in  many  subjectSj 
the  average  of  mental  power  in  man  must  be  above  that  of  woman. 
*■  Amongst  the  half-human  progenitors  of  man,  and  amongst 
I  siivageSj  there  have  been  stri^les  between  the  males  during 
J  many  generations  tor  the  possession  of  the  females.  But  mere 
l  bodily  etoength  and  size  would  do  little  for  victory,  unless 
1  aseociatod  with  courage,  perseverance,  and  determined  energy, 
'  With  social  animals,  the  young  males  have  to  pass  through 
many  a  contest  before  they  win  a  female,  and  the  older  males 
have  to  retain  their  females  by  renewed  battles.  They  have, 
also,  in  tbe  case  of  mankind,  to  defend  their  females,  as  well  as 
their  young,  from  enemies  of  all  kinds,  and  to  hunt  for  their  joint 
subsistence.  But  to  avoid  enemies  or  to  attack  them  with 
Buccess.tocaptui'e  wild  animals,  and  to  fashion  weapons.reqiiires 
the  aid  of  the  higher  mental  faculties,  namely,  observation, 
reason,  invention,  or  imagination.  These  various  faculties  will 
thus  have  been  continually  put  to  the  test  and  selected  during 
manhood ;  they  will,  moreover,  have  been  strei^hened  by  use 
during  this  same  period  of  life.  Consequently,  in  accordance 
with  the  principle  often  alluded  to,  we  might  expect  that  they 
wotdd  at  least  tend  to  be  transmitted  chiefly  to  the  male  offspring 
at  the  corresponding  period  of  manhood. 

Now,  when  two  men  are  put  into  competition,  or  a  man  with 
a  woman,  both  possessed  of  every  mental  quality  in  equal  per- 
tection,  save  that  one  has  higher  enei^,  perseverance,  an-, 
courage,  the  latter  will  generally  become  more  eminent  in  every 
pui'sujt,  and  will  gain  the  ascendancy.^'  He  may  be  said 
to  possess   genius— for  genius  has   been  declared   by  a  great 

"  J.  Stnai-t  Mill  remarlcs  ('The  "require  moat  ploddinc,  and   lent 

BnbjectknofWonien,'lHSS,p.l22),  "hammering  at   single  thoughts" 

"The  tilings  In   which  man   moBt  What  is  this  but  enerey  and  per- 

"aiccla  womaa    are   thiie«    which  severam^e? 
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anthority  to  be  patience;  and  patience,  in  this  sense,  nieai.a 
nnflinehing,  nndaimted  perseverance.  But  this  view  of  genius 
is  perhaps  deficient ;  for  wittont  the  higher  powers  of  tho  imagi- 
nation and  reason,  no  eminent  suceef«  can  be  gained  in  many 
subjects.  These  latter  taculties,  as  well  as  the  former,  will  have 
been  developed  in  maii,  partly  through  sesual  selection, — that 
]S,  through  the  contest  of  rival  males,  and  partly  through  natural 
selection,— that  is,  from  success  in  the  general  single  for  life ; 
and  as  iaboth  cases  the  struggle  will  have  been  during  maturity, 
the  characters  gained  will  have  been  transmitted  more  fully  to 
the  male  than  to  the  female  offspring.  It  accords  in  a  striking 
manner  with  this  view  of  the  modification  and  re-inforeemont  of 
many  of  onr  mental  faculties  by  sexual  selection,  that,  firstly, 
they  notoriously  undergo  a  considerable  change  at  puberty,'^" 
and,  secondly,  that  eunuchs  remain  throughout  life  inferior  in 
these  same  qualities.  Thus  man  has  ultimately  become  superior 
to  woman.  It  is,  indeed,  fortunate  that  the  law  of  the  equal 
transmission  of  characters  to  both  seies  prevails  with  mammals; 
otherwise  it  is  probable  that  man  would  have  become  as  superior 
in  mental  endowment  to  woman,  as  the  peacock  is  in  ornamental 
plumage  to  the  peahen. 

It  must  be  bomo  in  mind  that  the  tendency  in  characters 
acpiired  by  either  ses  late  in  life,  lo  be  transmitted  lo  the  same 
ses  at  the  same  age,  and  of  early  acquired  characters  to  be 
transmitted  to  both  sexes,  are  rules  which,  though  general,  do 
not  always  hold.  If  they  always  held  good,  we  might  conclude 
(but  I  here  exceed  my  proper  bounds)  that  the  inherited  effects 
of  the  early  education  of  boys  ajid  girls  would  be  transmitted 
equally  to  both  sexes ;  so  that  the  present  inequality  in  mental 
poweff  between  the  sexes  would  not  be  efiaced  by  a  similar  course 
of  early  training ;  nor  can  it  have  been  cansed  by  their  dissimilar 
early  training.  In  order  that  woman  should  reach  the  same 
standard  as  man,  she  ought,  when  nearly  adult,  to  be  trained  to 
energy  and  perseverance,  and  to  have  her  reason  and  imagination 
exercised  to  the  highest  point;  and  then  she  would  probably 
transmit  these  qualities  chiefly  t«  her  adult  daughters.  All  women, 
however,  could  not  be  thus  raised,  unless  during  many  genera- 
tions those  who  excelled  in  the  above  robust  virtues  were 
married,  and  produced  offepring  in  larger  numbers  than  other 
women.  As  before  remarked  of  bodily  strength,  although  men 
do  not  now  fight  for  their  wives,  and  this  form  of  selection  has 
pasised  away,  yet  during  manhood,  they  generally  undergo  a 
severe  struggle  in  order  to  mainbiin  themselves  and  their 
femiiies;  and  this  will  tend  to  keep  up  or  even  increase  theii 

o  Mamliley,  'Mind  and  Body,'  p.  31. 
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Voice  and  Musical  Powers.— Jm  some  species  of  Quadrumaaa 
there  is  a,  groat  difference  between  the  adult  seses,  in  the  power 
of  their  voices  and  in  the  development  of  the  vocal  organs ;  an.I 
maa  appears  to  have  inherited  this  difference  from  his  early 
progenitors.  His  yocal  cords  are  about  one-third  loiter  than  in 
woman,  or  than  in  boys ;  and  emasculation  produces  the  same 
effect  on  him  as  on  the  lower  animals,  for  it  "  arrests  that  pro- 
"minent  growth  of  the  thyroid,  &c,  which  accompanies  the 
"  eJoi^tion  of  the  cords.""  With  respect  to  the  cause  of  this 
difference  between  the  sexes,  I  have  nothing  to  add  to  the 
remarks  in  the  last  chapter  on  the  prohable  effects  of  the  long- 
continued  nse  of  the  vocal  organs  by  the  male  under  the  ex- 
citement of  love,  rage  and  jealousy.  According  to  Sir  Duncan 
Gibb,''  the  voice  and  the  form  of  the  latynx  differ  in  the  different 
races  of  mankind;  bnt  with  the  Tartars,  Chinese,  &c.,  the  voice 
of  the  male  is  eaid  not  to  differ  so  m.uch  from  that  of  the  female , 
as  in  most  other  races. 

Tlie  capacity  and  love  for  singing  or  music,  though  not  a 
eesual  chsiacter  in  man,  must  not  here  be  x>asBod  over.  Althongh 
the  (rounds  emitted  by  animals  of  all  kmds  serve  many  purposes, 
a  sirong  case  can  he  made  out,  that  the  vocal  organs  were 


which  voluntarily  produce  any  sound;  and  this  is  generally 
effected  by  the  aid  of  beautifully  constructed  stridnlating  organs, 
which  are  often  confined  to  the  males.  The  sounds  thus  pro- 
duced consist,  I  believe  in  all  cases,  of  the  same  note,  repeated 
rhythmically ;  ^  and  this  is  sometimes  piecing  even  to  the 
ears  of  man.  The  chief  and,  in  some  cases,  exclusive  purpose 
appears  to  be  either  to  call  or  charm  the  opposite  set 

The  sounds  produced  by  fishes  are  said,  in  some  casos  to  be 
made  only  by  the  males  during  the  breeding-season.     All  tlio 

"  An  observation  by  Vogt  bears  "  sknlls."  Bot  Vogt  nimits  ('  Iac- 
on  thb  enbject ;  h<  aays,  "It  is  a  tures  on  Man,'  Eng.  translat.  !3di 
"  remarkable  circumstsDce,  that  tbe  p.  81)  tbat  more  observstions  are 
"di^erence  between  the  seiee,  as  requisite  on  this  point, 
"regards  the  crania!  cavity,  in-  "  Owen,  'Anatomy  of  Verte- 
"creases  wilb  the  development  of  braWs,'  vol.  iii.  f-  603. 
"the  mx,  so  that  the  male  Euro-  "  'Journal  of  the  Anthropolog, 

**  p«an  excels  ranch  mora  the  female,      Soe.'  April,  1869,  p.  Irii.  and  lirl. 
"than     the     negro     the    negresa.  ^  Dr.  Scnd^er,  'Notes  on    Stri- 

"  Welcker  conliiTCi  this  statement      dnlatioD,'  in  '  Prac.  Boston  Soc.  o{ 
'■of    Buschke    from   hin   measure-      Nat.  Hist."  vo].  «.   Ipril,  1868. 
"  menta    of    legro    and    Gemsa 
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air-breathing  Vertebrata  neeessarily  pos&sss  m  Apparatus  for 
inhaiii:^  and  expelling  air,  with  a  pipe  capable  of  being  closed 
at  one  end.  Hence  when  the  primeval  members  of  this  class 
were  strongly  excited  and  their  muscles  violently  contracted, 
purposeless  sounds  would  almost  certainly  have  been  produced ; 
and  these,  if  they  proved  in  any  way  serviceable,  might  readily 
have  been  modified  or  intensified  by  the  preservation  of  properly 
adapted  ■^riations.  The  lowest  Vertebrates  which  breathe  air 
are  Amphibians;  and  of  theee,  frogs  and  toads  possess  vocal 
organs,  which  are  incessantly  used  during  the  breeding-season, 
and  which  are  often  more  highly  developed  iu  the  male  than  in 
the  female.  The  male  alone  of  the  tortoise  utters  a  noise,  and 
this  only  durii^  the  season  of  love.  Male  alligators  roar  or 
bellow  during  the  same  season.  Every  one  knows  how  much 
birds  use  their  vocal  oi^ns  as  a  means  of  courtship ;  and  some 
species  likewise  petfbim  what  may  be  called  instrumental  mueic. 
In  the  class  of  Mammals,  with  which  wo  are  here  more  paiv 
ticularly  concerned,  the  males  of  almost  all  the  epedes  use  their 
voices  during  the  breeding-season  much  more  than  at  any  other 
time;  and  some  are  absolutely  mute  excepting  at  this  season. 
With  otiier  species  both  sexes,  or  only  the  females,  use  their 
voices  as  a  love-calL  Considering  these  facts,  and  that  the  vocal 
oi^ns  of  some  quadrnpeds  art,  much  more  largely  developed  in 
the  male  than  in  the  female,  either  permanently  or  temporarfly 
during  the  breeding-seastm;  and  considering  tliat  in  most  of  the 
lower  classes  the  sounds  produced  by  the  males,  serve  not  only 
to  call  but  to  excite  or  allure  the  female,  it  is  a  snrprising  fact 
that  we  have  not  as  yet  any  good  evidence  that  these  organs  are 
used  by  male  mammals  to  charm  the  females.  The  American 
Mycctes  caraya  perhaps  forms  an  exception,  as  does  the  JJylohatcs 
agilis,  an  ape  allied  to  man.  This  gibbon  has  an  extremely  loud 
but  musical  voice.  Mr.  Waterhouso  states,™  "  It  appealed  to 
"  me  that  in  ascending  and  descending  the  scale,  the  intervals 
"  were  always  exactly  half-tones ;  and  I  am  sure  that  the  highest 
"  note  was  the  exact  octave  to  the  lowest.  The  quality  of  the 
"  notes  is  very  musical ;  and  I  do  EOt  doubt  that  a  good  violinist 
"  would  be  able  to  give  a  correct  idea  of  the  gibbon's  compo- 
"  sition,  excepting  as  regards  its  loudness."  Mr.  Waterhouse 
then  gives  the  notes.  Professor  Owen,  who  is  a  musician,  con- 
firms the  foregoii^  statement,  and  remarks,  though  erroneously, 
that  this  gibbon  "alone  of  brute  mammals  may  be  said  to 
"  sing."    It  appears  to  be  much  excited  after  its  performance. 

OweD,  'AnBtom^  of  Vi!;tcl.rat«», 
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Unfortunately,  its  habits  bare  never  been  closely  observed  in  a 
state  of  nature ;  but  from  the  analogy  of  other  animaJs,  it  is 
probable  that  it  uses  its  musical  powers  more  especially  during 
tlie  season  of  courtship. 

This  gibbon  is  npt  the  only  species  in  the  genua  which  sings, 
for  my  son,  Fr^cis  Darwin,  attentively  listened  in  the  Zoo- 
~  .Ogioal  Garden^  to  S.  ieuciseus  whilst  singing  a  cadence  of  thres 
notes,  in  tni^musica!  intervals  and  with  a  clear  mnsioal  tone. 
It  is  a  jnero  surprising  fact  that  certain  rodents  uttet  musical 
Bonnds.  Singing  mice  have  often  been  mentioned  and  exhibited, 
but  imposture  has  commonly  been  suspected.  We  have,  how- 
ever, at  last  a  clear  aceotint  by  a  well-known  obserrer,  the  Eev. 
S.  Loekwood,^  of  the  musical  iwwers  of  an  American  species, 
the  Hesperomys  cognalus,  belonging  to  a  genns  distinct  from  that 
of  the  English,  mouse.  This  little  animal  was  kept  in  confine- 
ment, and  tie  performanca  was  repeatedly  heard.  In  one  of  the 
two  chief  songs,  "  the  last  bat  would  frequently  be  prolonged  to 
"  two  or  three ;  and  she  would  sometimes  change  from  0  sharp 
"  and  D,  to  C  natural  and  D,  then  warble  on  these  two  notes 
"  awhile,  and  wind  up  with  a  quick  chirp  on  C  sharp  and  D. 
"  The  distinctness  between  the  semitones  was  very  marked,  and 
"  easily  appreciable  to  a  good  oar."  Mr.  Loekwood  gives  both 
songs  in  musical  notation;  and  adds  that  though  this  little 
mouse  "  had  no  ear  for  time,  yet  she  would  keep  to  the  key  of  B 
"  (two  flats)  and  strictly  in  a  major  key."  ..."  Her  soft  clear 
"  voice  fells  an  octave  with  all  tho  precision  possible ;  then  at  the 
'  wind  up,  it  rises  again  into  a  very  quick  trill  on  C  sharp 
"  and  D." 

A  critic  has  asked  how  the  cars  of  man,  and  he  ought  to  have 
added  of  other  animals,  could  have  been  adapted  by  selection  so 
as  to  distinguish  musical  notes.  But  this  question  shews  some 
confcsion  on  the  subject ;  a  noise  is  the  sensation  resulting  from 
the  co-existence  of  several  aerial  "simple  vibrations"  of  various 
periods,  each  of  which  inienuits  so  frequently  that  its  separate 
existence  cannot  be  perceived.  It  is  only  in  the  want  of  con- 
tinuity of  such  vibrations,  and  in  their  want  of  harmony  inter  se, 
that  a  noise  differs  from  a  musical  note.  Thus  an  £«r  to  t>e 
capable  of  discriminating  noises — and  the  high  importance  ot 
this  power  to  all  animals  is  admitted  by  every  one — must  be  sen- 
sitive to  musical  notes.  Wo  have  evidence  of  this  capacity  even 
low  down  in  the  animal  scale :  thus  Ornstaceans  are  provided 
with  auditory  hairs  of  different  lengths,  which  have  been  seen  to 
Tibrafe  when  the  proper  musical  notes  are  struck,''    As  stated    ' 

"  Tbe     'American      Katnralii 
1871,  p.  761. 
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in  a  previous  oliapter,  aimUiar  observations  have  been  mada 
on  the  hairs  of  the  antennfe  of  gnata.  It  has  been  i>ositively 
asserted  by  good  obBervers  that  spiders  are  atttactod  by  music 
It  is  also  well  known  that  some  dogs  howl  when  hearing  par- 
tictilar  tones."  Seals  apparently  appreciate  miisic,  and  their 
fondness  for  it  "was  well  known  to  the  ancients,  and  is  often 
"  taken  advantage  of  by  the  hunters  at  the  present  day."  "* 

Therefore,  as  far  as  the  more  perception  of  musical  notes  is 
concerned,  there  seems  no  special  diffleulty  in  the  case  of  man 
or  of  any  other  animal.  Eelmholtz  has  explained  on  physio- 
](wical  principles  why  concords  are  agreeable,  and  discords  dis- 
agreeable to  tlie  human  ear ;  bnt  we  are  little  concamed  with 
these,  as  music  in  harmony  is  a  late  invention.  We  are  more  con- 
cerned with  melody,  and  here  again,  according  to  Helmholtz,  it  is 
intelligible  why  the  notes  of  our  musical  scale  are  nsed.  The 
ear  analyses  all  sounds  intotheir  component  "simple  vibrations," 
although  we  are  not  conscious  of  this  analysis.  In  a  musical 
note  the  lowest  in  pitch  of  these  is  generally  predominant,  and 
the  others  which  are  less  marked  are  the  octave,  the  twelfth, 
the  second  octave,  &c.,  all  harmonies  of  the  fundamental  pre- 
dominant note ;  any  two  notes  of  our  scale  have  many  of  these 
harmonic  over-tones  in  common.  It  seoms  pretty  clear  then, 
that  if  an  animal  always  wished  to  sing  precisely  the  same  song, 
he  would  guide  himself  by  sounding  those  notes  in  succession, 
which  jwssesa  many  over-tones  in  common — that  is,  he  would 
choose  for  his  song,  notes  which  belong  to  our  musical  scale. 

Bat  if  it  be  further  asked  why  musical  tones  in  a  certain 
order  and  rhythm  give  man  and  other  animals  pleasure,  we 
can  no  more  give  the  reason  than  for  the  pleasantness  of  certain 
tastes  and  smells  That  they  do  give  pleasure  of  some  kind  to 
animals,  we  may  infer  Irom  their  beii^  produced  during  the 
season  of  courtship  by  many  insects,  spiders,  fishes,  amphibians, 
and  birds ;  for  imless  the  females  were  able  to  appreciate  such 
sounds  and  were  escited  or  charmed  by  them,  the  persevering 
efforts  of  the  males,  and  the  complex  structures  often  possessed 
by  them  alouo,  would  bo  useless ;  and  this  it  is  impossible  to 
believe. 

Human  song  is  generally  admitted  to  be  the  basis  or  origin 
of  instrumental  music.  As  neither  the  enjoyment  nor  the 
capacity  of  producing  musical  notes  are  faculties  of  the  least 

"'  Several    acoonnts    have    been      another  inEtanee  of  a   dog  always 
published  to  this  effect.     Mr.  Peach      whining,  when  one  note  on  a  con- 
writes  to  me  that  he  has  repeatedly      certina,  which  was  oat  of  tune,  vm 
fonnd  that  an  old  dog  of  his  how.s      playod. 
when  B  flat  is  sonnded  on  the  flute,  "  Mr.  K.  Brown,  in  '  Prot  &>ol. 


yGboc^le 


570  Tke  Descent  of  Man.  p^rt  IIL 

use  to  man  in  reference  to  tie  daily  habits  of  life,  thoy  must  be 
ranied  amoi^t  the  most  mysferious  with  which  lie  is  endowed. 
They  aia  preeent,  though  in  a,  very  rude  condition,  in  men  of  all 
races,  even  the  most  sayage;  but  so  different  is  the  taste  of  the 
several  races,  that  our  music  giyes  no  pleasure  to  savages,  and 
their  music  is  to  us  in.  most  cases  hideous  and  nnmeaning.  Dr. 
Seemana,  in  some  interesting  remaiks  on  this  subject,''  "  doubts 
"  whether  even  amongst  the  nations  of  Western  Europe,  in- 
"  timfttely  connected  as  they  are  by  close  and  frequent  inter- 
"  course,  the  music  of  the  one  isinterprcted  in  the  same  sense  by 
"  the  others.  By  travelling  eastwards  we  find  that  there  is  cer- 
"  tainly  a  different  language  of  music.  Songs  of  joy  and  daneo- 
"  accompaniments  are  no  longer,  as  with  us,  in  the  major  keys, 
"  but  always  in  the  minor."  Whether  or  not  the  half-human 
progenitors  of  man  possessed,  hke  the  silking  gibbons,  the 
capacity  of  producing,  and  therefore  no  doubt  of  appreciatirg, 
musical  notes,  we  know  that  man  possessed  these  faculties  at  a 
very  remote  period,  M.  Lartet  has  described  two  flutes,  made 
out  of  the  bones  and  horns  of  the  reindeer,  tbund  in  caves 
ti>gether  with  flint  iools  and  the  remains  of  extinct  animals. 
The  arts  of  singing  and  of  dancing  are  also  very  ancient,  and 
are  now  practised  by  all  or  nearly  all  the  lowest  races  of  man. 
Poetry,  which  may  be  considered  as  the  offiprii^  of  song,  is  like- 
wise so  ancient,  that  many  persons  have  felt  astonished  that  it 
should  have  arisen  during  the  earliest  ages  of  which  we  have 
any  record. 

We  see  that  the  musical  faculties,  which  are  not  wholly  deficient 
in  any  race,  p.re  capable  of  prompt  and  high  development,  for  Hot- 
tentots and  Negroes  have  become  excellent  musiciajis,  althongh  in 
their  native  countries  they  rarely  practise  anythii^  that  we  should 
consider  music.  Sebweinfurth,  however,  was  pleased  with  soma 
of  the  simple  melodies  which  he  heard  in  the  interior  of  Africa. 
But  there  is  nothing  anomalons  in  the  musical  facultjes  lying 
dormant  in  man :  some  species  of  birds  which  never  naturally 
sing,  can  withont  much  difficulty  be  taught  to  do  so ;  thus  u 
honse-sparrow  has  ieamt  the  song  of  a  linnet.  As  these  two 
species  ace  closely  allied,  and  belong  to  the  order  of  Insessores, 
which  includes  nearly  all  the  singing-birdB  in  the  world,  it  is 
possible  that  a  prc^enitor  of  the  sparrow  may  have  been  a 
songster.  It  is  more  remarkable  that  parrots,  belonging  to 
a  group  distinct  from  the  Insessores,  and  having  differently 

3>  'Journal  of  Anthropolog,  Sao.' 
Oct.  1870,  p.  clr,  S«e  also  the 
Eeveml  later  chapters  in  Sir  John 
Lubbock'i   ' PrehistDiic  Tiroes,'  se- 
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constmcted  vocal  organs,  can  be  taught  not  only  to  epeak,  but  to 
pipe  or  whistle  tunes  invented  bj  man,  bo  that  thej  must  have 
some  musical  capacity.  Nevertheless  it  would  be  very  raeli  to 
assume  that  parrots  are  descended  from  Bome  ancient  form  which 
Tas  a  songster.  Many  cases  could  be  advanced  of  organs 
and  instincts  originally  adapted  for  one  purpose,  having  been 
ntilised  for  some  distinct  purj)oee.'°  Hence  the  capacity  for 
h^h  musical  development,  which  the  savage  races  of  man 
possess,  may  be  due  either  to  the  practice  by  our  Bemi-human 
prt^enitors  of  some  rude  form  of  music,  or  simply  to  their 
ha.ving  acquired  the  proper  vocal  organs  for  a  different  purpose. 
But  in  this  latter  case  we  must  assTune,  as  in  the  above  instance 
of  parrots,  and  as  seems  to  occur  with  many  animals,  that  they 
alwady  possessed  some  sense  of  melody. 

Music  arouses  in  us  various  emotions,  but  not  the  more 
terrible  ones  of  horror,  feaJ,  rage,  &c.  It  awakens  the  gentler 
feelings  of  tenderness  and  love,  which  readily  pass  into  devotion. 
In  the  Obinese  annals  it  is  said,  "  Music  bath  tbo  power  of 
"  making  heaven  descend  upon  earth."  It  likewise  stirs  up  in  us 
the  sense  of  triumph  and  the  glorious  ardour  for  war.  These 
powerful  and  mingled  feehngs  may  well  give  rise  to  the  senso 
of  sublimity.  We  can  concentrate,  as  Dr.  Seemanm  observes, 
greater  intensity  of  feeling  in  a  single  musical  note  than  in 
p^es  of  writing.  It  is  probable  that  nearly  the  same  emotions, 
but  much  weaker  and  fiir  less  complex,  aw  felt  by  birds  when 
the  male  pours  forth  his  full  volume  of  song,  in  rivalry  with 
other  males,  to  captivate  the  female.  Love  is  still  the  com- 
monest theme  of  our  songs.  As  Herbert  Spencer  remarks, 
"  music  arouses  dormant  sentiments  of  which  we  had  not 
"  conceived  the  possibility,  and  do  not  know  the  meaning;  or, 
"  as  Eichter  says,  tells  us  of  things  we  have  not  seen  and  shall 
'*  not  see."  Conversely,  when  vivid  emotions  are  felt  and  ei- 
presEed  by  the  orator,  or  even  in  common  speech,  mnsicul  cadences 
and  rhythm  are  instinctively  used.  The  negro  in  Africa  when 
esoilcd  often  bursts  forth  in  song ;  "  another  will  reply  in  song, 
"  while  the  company,  as  if  touched  by  a  musical  wave,  murmur 
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"  a  choms  in  perfect  unison."*'  Even  monkeys  cspreas  strong 
feelings  in  different  tones— auger  and  impatience  by  low, — fear 
and  pain  by  hish  notes."  The  sensatiooB  and  ideas  thus 
excited  in  us  by  music,  or  expressed  by  the  cadences  of  oratory, 
appear  from  their  vagueness,  yet  depth,  like  mental  reversions 
to  the  emotions  aad  thoughts  of  a  long-past  ^e. 

All  these  facts  witli  respect  to  music  and  impassioned  speech 
become  intelUgible  to  a  certain  extent,  if  we  may  assume  that 
musical  tones  and  rhythm  were  used  by  our  half-human  an- 
cestors, during  the  season  of  courtship,  when  animals  of  all  kinds 
are  excited  not  only  by  love,  but  by  the  strong  passions  of 
jealousy,  rivalry,  and  triumph.  From  the  deeply-laid  principle  of 
inherited  asgociatians,  mnsica!  tones  in  this  case  would  be  hkcly 
to  call  up  vaguely  and  indefinitely  the  strong  emotions  of  a  long- 
past  age.  As  we  ha^e  every  reason  to  suppose  that  articulate 
speech  is  one  of  the  latest,  as  it  certainly  is  the  highest,  of  tte 
arts  acquired  by  man,  and  as  the  instinctive  power  of  producing 
musical  notes  and  rhythms  is  developed  low  down  in  the  animal 
series,  it  would  be  altogether  opposed  to  the  principle  of  evolution, 
if  we  were  fo  admit  that  man's  mnsical  oai)acity  has  been  deve- 
loped ftom  the  tones  used  in  impassioned  speeub.  We  ninst 
suppose  that  the  rhythms  and  cadences  of  oratory  are  derived 
from  previously  developed  musical  powers."  We  can  tlma 
umderstand  how  it  is  that  music,  dancing,  song,  (ad  poetry  are 
such  very  ancient  arts.  We  may  go  even  farther  than  this, 
and,  as  remarked  in  a  former  chapter,  believe  that  musical  sounds 
afforded  one  of  the  bases  for  the  development  of  langnage.** 
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Ab  the  males  of  several  quadrumauous  animals  tare  theii 
Tocal  o^aas  muoli  more  developed  thaa  in,  the  females,  and  as  it 
gibbon,  one  of  the  anthropomorphous  apes,  pours  forti.  a  who)o 
octavo  of  musical  notes  and  may  be  said  to  sing,  it  appears  pro- 
hable  that  tlie  progenitors  of  man,  either  the  males  or  females  or 
both  sexes,  before  acquiring  the  power  of  espressing  their  mutual 
love  in  articulate  language,  endeavoured  to  eharm  each  other 
with  musical  notes  and  rhythm.  So  Uttle  is  known  about  tho 
nse  of  the  voice  by  the  Quadrumana  during  the  season  of  love, 
that  wo  have  no  means  of  judging  whether  the  habit  of  singing 
was  Erst  acquired  by  our  male  or  female  ancestors.  Women 
are  generally  thought  to  possess  sweeter  voices  than  men,  and  as 
far  as  lliis  serves  as  any  guide,  we  may  infer  that  they  first 
acquired  musical  powers  in  order  to  attract  the  other  sex."  But 
if  so,  this  must  have  occurred  long  ago,  before  oni  ancestors  had 
become  sufficiently  human  to  treat  and  value  their  women  merely 
as  useful  slaves.  The  impassioned  orator,  bard,  or  musician, 
when  vrith  tis  varied  tones  and  eadenees  he  excites  the  strongest 
1  his  hearers,  little  suspects  that  he  uses  the  same 
B  by  wMch  Lis  half-human  ancestors  long  ago  aroused  each 
other's  anient  passions,  during  their  courtship  and  rivalry. 

The  Influence  of  Baiuty  in,  determining  the  Marriages  of  Mitn- 
kin'/.—ti  civilised  life  man  is  la^ly,  but  by  no  means  eiclu- 
sively,  influenced  in  the  choice  of  his  wife  by  external  appearance; 
but  we  are  chiefly  concerned  with  primeval  times,  and  our  only 
means  of  forming  a  judgment  on  this  subject  is  to  study  the 
habits  of  existing  semi-civilised  and  savage  nations.  If  it  can  be 
shewn  that  the  men  of  different  races  prefer  women  having 
■various  characteristics,  or  conversely  vrith  the  women,  we  have 
then  to  enquire  whether  such  choice,  continued  during  many 
generations,  would  produce  any  sensible  effect  on  the  race, 
either  on  one  sex  or  both  according  to  the  form  of  inheritance 
which  has  prevailed. 

ItwillbewellfiTBttoshewinsomedetail  that  savages  pay  the 
it  attention  to  their  personal  appearance."  That  they  have 

tieulate  sounds,  they  were  com-  selves,  is  given  by  the  Itali&&  tra- 
inieated  by  tones,  vaiied  actoiil-  veller.  Prof.  Mimtegaiia,  *  Rio  de  la 
J  to  difc-eat.  degi-eea  of  gritity      Plata,  Viaggi    e   Stodi,'   1867,   pp. 
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a  piissiou  for  ornament  is  notorious ;  and  an  English  philosopiier 
goeH  GO  foi  as  to  maintain,  that  clothes  were  lirst  made  for 
ornament  and  not  for  warmth.  As  Professor  Waitz  remarks, 
"  however  poor  and  miserable  man  is,  he  finds  a  pleasure  in 
"  adorning  himself."  The  extravagance  of  the  naJced  Indians  (^ 
South  America  in  decorating  themselves  is  shewn  "  hf  a  man  of 
"  large  statore  gaining  with  difficulty  enough  by  the  laboar  of  a 
"  fortnight  to  procure  in  exchange  the  Qhica,  necessary  to  paint 
"  himself  red."  **  The  ancient  barhariflns  of  Europe  durii^  tho 
Beindeer  period  brought  to  their  caves  any  brilliant  or  singular 
'  objects  which  they  happened  to  find.  Savages  at  the  present 
day  everywhere  deck  themselves  with  plumes,  necklaces,  armlets, 
ear-rings,  &c.  They  paint  themselves  in  the  most  diversiScd 
manner.  "  If  painted  nations,"  as  Humboldt  observes,  "  had 
"  been  examined  with  the  same  attention  as  clothed  nations,  it 
"  wonld  have  been  perceived  that  the  most  fertile  imagination 
"  and  the  moat  mutable  caprice  Lave  created  tlie  fashions  of 
"  painting,  as  well  as  those  of  garments." 

In  one  part  of  Africa  the  eyehds  are  coloured  black ;  in  anotlier 
the  nails  are  coloured  yellow  or  purple.  In  many  places  tho 
hair  is  dyed  of  various  tints.  In  difFerent  countries  the  teeth  are 
stained  black,  red,  blue,  &c.,  and  in  the  Malay  Archipelago  it  is 
thought  shameful  to  have  white  teeth  "like  those  of  a  dog,"  Not 
one  great  country  can  be  named,  from  the  Polar  regions  in  the 
north  to  New  Zealand  in  the  south,  in  which  the  aborigines  do 
not  tattoo  themselves.  This  practice  was  followed  by  the  Jews 
of  old,  and  by  the  ancient  Britons.  In  Africa  some  of  the 
natives  tattoo  themselves,  but  it  is  a  much  m 
praetice  to  raise  protuberances  by  rubbing  salt  into  ii 
made  in  various  parts  of  tho  body ;  and  these  are  considered  by 
the  inhabitants  of  Kordofan  and  Darfur  "  to  be  great  personal 
"  attractions,"  In  the  Arab  countries  no  beauty  can  be  perfect 
until  the  cheeks  "or  temples  have  been  gashed.""  In  South 
America,  as  Humboldt  remarks,  "  a  mother  would  bs  accused  of 
"  culpable  indifierence  towards  her  children,  if  sbe  did  not 
"  employ  artiQcial  means  to  shape  the  calf  of  the  leg  after  the 
"  fashion  of  the  country."    In  the  Old  and  New  Worlds  the 

'Lectures    od     PhjsLolDgJ,'    1822.  "  Humboldt, '  Peraonttl  Narrali»e, 

Singe  this  chapter  was  written  Sir  Eng.  Tr^nslat.  val.  It.  p,  515  \  on 

J.I.ubbock  has  published  his'Origio  the  imagination  shewn  in  painting 

of  Civilisation,'  1870,  in  which  thare  the  body,  p.  522 ;  on  modifying  tho 

is  an    incereiitmg    chapter    on    the  form  of  the  calf  of  the  leg,  p.  49S, 

present  subject,  and  from  which  (pp.  '*  '  The  Nile  Tributariee,'  18fi7 

i%  48)   1    have   taken   some   facts  "The  Albert  N'jasza,' 1666,  tdI.  L 

about  savages  dyeing    tbeii  teetb  p.  SIS. 
and  hdr,  and  pmdng  their  teelh. 
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ehapo  of  the  stnll  was  formerly  modified  during  inftuicy  in  tha 
most  extraordinary  manner,  as  is  still  tte  case  ia  many  places, 
and  such  deformities  are  considered  ornamental.  For  instance, 
the  eaTages  of  Colombia"  deem  a  much  flattened  head  "aa 
"  essential  point  of  beauty." 

The  hair  is  treated  with  especial  care  in  Tarious  countries ;  it 
is  allowed  to  grow  to  full  length,  so  aa  to  reach  to  the  gromid,  or 
ia  fflflnbed  into  "  a  compact  frizzled  mop,  which  is  the  Papuan's 
"  pride  and  glory.""  In  Northern  Africa  "a  man  require  a 
"  period,  of  from  eight  to  ten  years  to  perfect  his  coiffure."  With 
other  nations  the  head  is  shared,  and  in  parts  of  South  America 
and  Africa  even  the  e jetirows  and  eyelashes  are  eradicated.  The 
natives  of  the  Upper  Nile  knock  out  tie  four  front  teeth.  Baying 
that  they  do  not  wish  to  resemble  brutes.  Further  south,  the 
Batokas  knock  out  only  the  two  upper  incisore,  which,  as 
Liyingstone"  remarks;  gives  the  face  a  hideous  appearancf;. 
owing  to  the  prominence  of  the  lower  jaw;  but  these  people  think 
the  presence  of  the  incisors  most  unsightly,  and  on  beholding 
some  Europeans,  cried  out,  "  Look  at  the  great  teeth ! "  The 
chief  Scbituani  tried  in  Tain  to  alter  this  fashion.  In  various 
parts  of  Africa  and  in  the  Malay  Archipelago  the  natives  file  the 
incisors  into  points  like  those  of  a  saw,  or  pierce  them  with 
holes,  into  which  they  insert  studs. 

Aa  the  face  with  ns  is  chielly  admired  for  its  beauty,  so  with 
eavages  it  is  the  chief  seat  of  mutilation.  In  all  quarters  of  the 
world  the  septum,  and  more  rarely  the  wings  of  the  nose  are 
pierced ;  rings,  sticks,  feathers,  and  other  ornaments  being  in- 
serted into  tha  holes.  The  ears  are  everywhere  pierced  and 
similarly  ornamented,  and  with  the  Botocudra  and  Longuas  of 
South  America  the  hole  is  gradually  so  much  enlarged  that  tlie 
lower  edge  touches  the  shoulder.  In  North  and  South  America 
and  in  Africa  either  the  upper  or  lower  lip  is  pierced;  and  with 
the  BotocudoB  the  hole  in  the  lower  lip  is  so  large  that  a  disc  of 
wood,  four  inches  in  diameter,  is  placed  in  it.  Mantegazza  gives 
ft  curious  account  of  the  shame  felt  by  a  South  American  native, 
and  of  the  ridicule  which  he  excited,  when  he  soldhis  lem}>ela, — 
the  large  coloured  piece  of  wood  which  is  imased  throi^U  the 
hole.  In  Central  Africa  the  women  perforate  the  lower  tip  and 
wear  a  ciyatal,  which,  from  the  movement  of  the  tongue,  has  "  a 
"  wr^gling  motion,  indescribably  ludicrous  during  conversation." 

"  Qnoted    by  PHchard,    '  Phj^  445.     Oii  the  coiffuie  of  tha  Aft i- 

Hist,  of  Mnakind,'  *th  edit.  vol.  i.  sans.   Sir    3.   Baker,    "Thn    Albal 

IS51,  D.  331,  N'yania,'  vol.  i.  p.  310. 

"On    the     P:iiiiians,     Wallace,  "  'TniielV  p.  533. 
i'ha  Muiu^'  Archij]el!ig'^'  vol.  it.  p. 
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The  wife  of  the  chief  of  Latooka  told  Sit  S.  Baker"  that  Ladj 
liaker  "  wonid  be  much  improved  if  ehe  would  extract  her  foui 
"  front  teeth  from  the  lower  jaw,  and  wear  the  long  pointed 
"  polished  crystal  in  her  under  lip."  Further  south  with  the 
Makalolo,  the  npper  Up  is  perforated,  and  a  large  metal  and 
bamhoo  rii^,  called  a.pdeU,  is  worn  in  the  hole.  "  This  caused 
"  the  lip  Id  one  ease  to  project  two  inches  beyond  the  tip  of  the 
"  none;  and  when  the  lady  smiled  the  contraction  of  the  m^sclee 
"  elevated  it  over  the  eyes.  '  Why  do  the  women  wear  these 
"  '  things  ? '  the  Tenerable  chief,  Chinsurdi,  was  asked.  Evidently 
"  surprised  at  sneh  a  stupid  question,  he  replied, '  For  beauty  1 
"  '  They  are  the  only  beautiful  things  women  have  ;  men  have 
"  '  beards,  women  have  none.  What  kind  of  a  person  would  she 
"  '  be  without  the  pelel^  ?  She  would  not  be  a  woman  at  all 
"  '  with  a  mouth  like  a  man,  but  no  beard.' "" 

Hardly  any  part  of  the  body,  wliich  can  be  unnaturally 
modified,  has  escaped.  The  amount  of  suffering  thus  caused 
must  Lave  been  estreme,  for  many  of  the  operations  require 
several  years  for  their  completion,  so  that  tiie  idea  of  their 
uecessity  must  be  imperative.  The  motives  are  various;  the 
men  paint  their  bodies  to  aiaio  themselvea  appear  terrible  in 
battle;  certain  mutilations  are  connected  with  religious  rites, 
or  they  mark  the  age  of  puberty,  or  the  rank  of  the  man,  or  they 
serve  to  disljnguieli  the  tribes.  Amongst  savages  the  same 
fuahions  prevail  for  long  periods,"  and  Uiua  mutilations,  from 
whatever  cause  first  made,  soon  come  to  be  valued  as  distinctiTe 
marks.  But  self-adornment,  vanity,  and  the  admiration  of 
others,  seem  to  be  the  commonest  motives.  In  regard  to  tattoo- 
ing, I  was  told  by  the  missionaries  in  New  Zealand,  that  when 
they  tried  to  persuade  some  g[tls  to  give  up  the  practice,  they 
answered,  "  We  must  just  have  a  few  lines  on  our  lips ;  else  when 
"  we  grow  old  we  shall  be  so  very  ugly."  With  the  men  of  New 
Zealand,  a  most  capable  judge"  says, "  to  have  iine  tattooed  fiices 
"  was  the  great  ambition  of  tho  young,  both  io  render  themselves 
"  attractive  to  the  ladies,  and  conspicuous  in  war."  A  star 
tattooed  on  the  forehead  and  a  spot  on  the  chin  are  thought  by 
the  women  in  ono  part  of  Africa  to  be  irresistible  attractions.^^ 

"  'The    Albert   M'janja,'   1866,      "fashina    for    drwesicg   iie    hHir." 

vol  1   p   217  See  Agasaii  {'Jonrn»y  in   Brazil, 

"  Livrngstonc,  '  British  Asswia-      18d8,  ji    318)  on  the   iuvariabiJitj' 

'Alhemsum,'  July  7,  18b0,  p  30  Indnn'i. 

"  &r  S    a  1  rr  (ibid    voL  i    p  "  Rev    R    Taylor,  '  New  Zeal.ind 

810)  speaLing   gt    thi.    iMtives   uf  and  He  Inhabilanla,"  1856,  fJ.  152. 
tential  Afiica  says,  "every  tribe  "  Mantegajja,  'Vinggi  e  jStndi, 

"  hu  a  diEtuict    and    uncbsngiQg  p.  SIS 
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In  moat,  but  not  all  parts  of  the  world,  the  men  are  jaors 
tiraameuted  than  the  women,  and  often  in  a  different  manner ; 
sometimes,  though  rarely,  tiie  women  ate  liardly  at  all  orna- 
mented. Aa  the  women  are  made  by  savages  to  perform  th.e 
pratest  share  of  tho  work,  and  as  they  are  not  allowed  to  eat 
Uie  best  kinds  of  food,  so  it  accords  with,  the  charaoteristio 
selfishness  of  man  that  they  should  not  be  allowed  to  obtain,  or 
use  the  finest  ornaments.  Lastly,  it  is  a  remarkable  tEict,  as 
proved  hy  the  foregoii^  quotations,  that  the  same  fashions  in 
modifying  the  shape  of  the  head,  in  ornamenting  the  hair,  in 
paintii^,  tattooing,  in  jierfoiatiag  the  nose,  lips,  or  ears,  in 
removing  or  filing  tho  teeth,  &c.,  now  prevail,  and  have  long 
prevailed,  in  the  moat  distant  qnarters  of  the  world.  It  is 
extremely  improbable  that  these  practices,  followed  by  so  many 
distinct  notions,  should  be  due  to  tradition  from  any  common 
soitrce.  They  indicate  the  clcse  similarity  of  the  mind  of  man, 
to  whatever  race  he  may  beloi^  just  as  do  the  almost  universal 
habits  of  dancing,  masquerading,  and  making  rude  pictures. 

Haying  made  these  preliminary  remarks  on  the  admiration 
felt  by  savages  for  various  ornaments,  and  for  deformities  most 
unsightly  in  our  eyes,  let  ns  see  how  fat  the  men  are  attracted 
by  the  appearance  of  their  women,  and  what  are  their  ideas  of 
beauty.  I  have  heard  it  maintained  that  savages  are  qnite 
indifferent  about  the  beauty  of  their  women,  valuing  them  solely 
aa  slaves ;  it  may  therefore  be  well  to  observe  that  this  conclusion 
does  not  at  all  agree  with  the  care  which  the  women  take  in 
ornamenting  themselves,  or  with  their  vanity.  Burchell'*  gives 
an  amusing  accijunt  of  a  Bush-woman  who  used  as  much 
grease,  red  oohre,  and  shining  powder  "  as  would  have  ruined 
"  any  but  a  very  rich  husband."  She  displayed  also  "  much 
"  vanity  and  too  evident  a  consciousness  of  her  superiority,"  Mr. 
Winwood  Eeade  informs  me  that  the  negroes  of  the  West  Coast 
often  discuss  tho  beauty  of  their  women.  Some  competent 
observers  have  attributed  the  fearfully  common  practice  of 
infanticide  partly  to  the  desire  felt  by  the  women  to  retain  their 
good  looks."  In  several  regions  the  women  wear  charms  and 
use  love-philters  to  gain  the  affections  of  the  men ;  and  Mr. 
Brown  enumerates  four  plants  used  tor  this  purpose  by  the 
women  of  North- Western  America." 

"  'Ti-avels   in  S.  Africa,'   1S34,      •  Voy.iges,"  &t  torn  11  p   118 
■   ■  -  "On  the  vegetable    poduLtinns 
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Jfekme,'*  an  escellent  observer,  who  lived  many  yeots  withths 
American  Indians,  says,  in  epoaking  of  the  women,  "  Ask  a 
"  Northern  Indian  ■what  is  beauty,  and  he  will  answer,  a  brotiil 
'■  flat  face,  small  eyes,  high  cheek-bones,  three  or  four  broed 
"  black  lines  across  each  cheek,  a  low  forehead,  a  large  broad 
"  chin,  a  clumsy  hook  nose,  a  tawny  hide,  and  breasts  hanging 
'■  down  to  the  belt."  Pailas,  who  Tisited  the  northern  parts  of 
the  Chinese  empire.  Bays  "  those  women  are  preferred  who  hava 
"  the  Mandschu  form ;  that  is  fo  say,  a  broad  face,  high  cheek- 
"  bones,  very  broad  noses,  and  enormous  ears ;  " "  and  Vogt 
remarks  that  the  obliquity  of  the  eye,  which  is  proper  to  tho 
Chinese  and  Japanese,  is  exaggerated  in  their  pictures  for  the 
purpose,  as  it  "seems,  of  exhibiting  its  ttauly,  as  contrasted 
"  with  the  eye  of  the  red-haired  barbarians."  It  is  well  known, 
as  Huo  repeatedly  remarks,  that  the  Chinese  of  the  interior 
think  Europeans  hideous,  with  their  white  skins  and  prominent 
noses.  The  nose  is  far  from  beingtoo  prominent,  according  to  our 
ideas,  in  the  natives  of  Ceylon ;  yet  "  the  Chinese  in  the  seventh 
"  century,  accustomed  to  the  Bat  features  of  the  Mongol  races, 
"  were  surprised  at  the  prominent  noses  of  the  Cingalese ;  and 
"  Thsang  described  tiiem  as  having  '  the  beak  of  a  bird,  with  tlie 
"  'body  of  a  man.'" 

Finlayson,  after  minutely  describing  the  people  of  Cochin 
China,  says  that  their  rounded  heads  and  faces  are  their  chief 
characteristics ;  and,  he  adds,  ''  the  roundness  of  the  whole 
"  countenance  is  more  striking  in  the  women,  who  ore  reckoned 
"  beauriful  in  proportion  as  they  display  this  form  of  face."  The 
Siamese  have  small  noses  with  divergent  nostrils,  a  wide  moutli, 
rather  thick  lips,  a  remarkably  la:^  face,  with  very  high  and 
broad  oheek-bouos.  It  is,  therefore,  not  wonderful  that "  beauty, 
"  according  to  our  notion  is  a  stranger  to  them.  Yet  they  con- 
"  sider  their  own  females  to  be  much  more  beautiful  than  those 
"  of  Enrope.""' 

It  is  well  known  that  with  monj  Hottentot  women  tho 
posterior  part  of  the  body  projects  ju  a  woa  lerf  il  manner ;  they 
are  st«atopygons ;  and  Sir  Andrew  Smith  is  certain  that  this 
peculiarity  is  greatly  admired  by  the  men  "*    He  once  saw  a 

"  '  A  Jonmey  fhim    Prince  of 
Wales  Fort,'  8yo.  edit.  1796,  p.  89 

'"  Quoted    bv    PricharJ,   'Phjs 
Hist,  of  Mankind,'  3rd  edit.  vol.  in  ii      prsc  ncLor  nm    vei    inouii 

1844,  p.  519;  Vogt,    'Lectures   on      fffim  nie, quod  nob  a  tele  limum  t 

the  opinion  of  tlie  Chinese  an  the  horn  d  bus  a  hac  gente.  llunc 
Cil]galese,E.Teaaent,'Ce7lon,'18«e  mutata  eat  et  caas«Dt  taletn  c< 
Tol.  ii.  p.  107.  lorm  t  ouem  m  a  me  optandain  ca 
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woman  who  was  considered  a  beauty,  and  she  was  so  immenscij 
developed  behind,  that  when  seated  on  level  ground  she  coulii 
not  rke,  and  had  to  push  herself  along  until  she  came  to  a  slope. 
Some  of  the  women  in  TarxoTis  n^ro  tribes  have  the  same  pecu- 
liarity ;  and.  according  to  Bnxton,  the  Somal  men  "  are  said  to 
"  choose  their  wives  by  rangii^  them  in  a  line,  and  by  picking 
"  her  out  who  projects  farthest  a.  ttrgo.  NothiDg  can  be  more 
"  hateful  to  a  negro  than  the  opposite  form."  "^ 

With  respect  to  colour,  the  negroes  rallied  Mungo  Park  on  tbo 
■whiteness  of  hia  skin  and  the  prominence  of  hia  noEO,  both  of 
which  they  considered  as  "  nnsightly  and  onnatural  conforma- 
"  tions."  Heinretumpraiaed  the  gkisyjet  of  their  skins  and  the 
lovely  depression  of  their  noses ;  this  they  said  was,  "  honey- 
"  mouth,"  nevertheless  they  gave  him  food.  The  African  Moors, 
also,  "  knitted  their  browsand  seemed  to  shudder"  at  the  white- 
ness of  his  skin.  On  the  eastern  coast,  the  negro  boys  when  they 
saw  Burton,  cried  out  "  Look  at  the  white  man ;  does  he  not  look 
"  like  a  white  ape  ? "  On  the  western  coast,  as  Mr.  Winwood 
Beodo  informs  me,  the  negroes  admire  a  very  black  skin  more 
than  one  of  a  lighter  tint  But  their  horror  of  whiteness  maybe 
attributed,  according  to  this  same  traveller,  partly  to  thebehcf 
held  by  most  negroes  that  demons  and  Epirits  are  white,  and 
partly  to  their  thinking  it  a  sign  of  ill-health, 

'Ihe  Banyai  of  the  more  southern  part  of  the  continent  are 
negroes,  hut"  a  great  many  of  them  are  of  alight  coffee-aud-milk 
"  colour,  and,  indeed,  IJiia  colour  is  considered  handsome 
"  throughout  the  whole  country ; "  so  fhat  here  we  have  a 
different  standard  of  taste.  With  the  Kafirs,  who  differ  much 
from  negroes,  "  the  skin,  escept  among  the  tribes  neai  Delagoa 
"  Bay,  is  not  usually  black,  the  prevailing  colour  being  a  mixture 
"  of  black  and  red,  the  most  common  shade  being  chocolate. 
"  Dark  complexions,  as  being  moat  common  are  naturally  held  in 
"  the  highest  esteem.  To  be  told  that  he  is  light-coloured,  or 
"  like  a  white  man,  would  be  deemed  a  very  poor  compliment  by 
"  a  Kafir.  I  have  heard  of  one  unfortunate  man  who  was  so  very 
■'  fair  that  no  girl  would  marry  him."  One  of  the  titles  of  the 
Zulu  king  is  "You  who  are  black.""  Mr.  Galtoa,  in  speaking 
to  me  about  the  natives  of  S.  Africa,  remarked  that  their  ideas  of 

"•  'The  Anthropological  Koview,'  Burton's    stotement   Is   qiioMd   by 

Kuv^ibev,  1664,  p.  237.     Kor  nd-  Suhaaffhaasen, 'Archly  fUr  Anlhro- 

ditionai  Klereaeea,  see  Waiti,  '  In-  polog.'  1866,  a.  163.    On  the  BaDyai, 

troduct.     to    AMhtoprJogy,"    Eng.  jjvingstone,  "TraTelB,'  p.  64.     On 

translat.  1863,  vol.  1.  p- 105.  the    Kafirs,   the    Rev.   J,   Shooter, 

•'  Mango     Park's     '  Travels     in  '  The  Kafirs  of  Matal  and  the  Zulu 

Africa,'   4to.    1816,    pp.    53,    131,  Country,*  1857,  p.  I. 
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beaaty  seem  very  different  from  ours ;  for  in  one  tribe  two  slim, 
Blight,  and  pretty  girls  were  not  admired  by  the  natives. 

Turning  to  other  quarters  of  the  world ;  in  JaTa,  a  yellow,  not 
a  white  girl,  is  considered,  according  to  Madame  Pfeiffer,  a 
beauty.  A  man  of  Cochin  China  "spoke  with  contempt  of  the 
"  wife  of  the  English  Ambassador,  that  she  had  white  teeth  liku 
"  a  dog,  and  a  rosy  colour  like  that  of  potato-flowers."  We 
haw  seen  that  the  Chinese  dislike  our  whito  skin,  and  that  the 
N.  Americans  admire  "a  tawny  hide."  InS.  America,  the  Yura- 
eoraa,  who  inhabit  the  wooded,  damp  slopea  of  tlie  eastern  ' 
Cordillera,  are  remarkably  pale-eoloared,  as  their  name  in  their 
own  laDgnage  expresses ;  nevertheless  they  consider  European 
women  as  very  inferior  to  their  own.'* 

In  several  of  the  tribes  of  North  America  the  hair  on  the  head 
grows  .to  a  wonderful  length;  and  Catlin  gives  a  curious  pmof 
how  much  this  is  esteemed,  for  the  chief  of  the  Crows  was 
elected  to  this  office  from  having  the  longest  hair  of  any  man  in 
the  tribe,  namely  ten  feet  and  seven  inches.  The  Aymaras  and 
Quichuas  of  8.  America,  hkewise  have  very  long  hair ;  and  this, 
as  Mr.  I>.  Forbes  informs  me,  is  bo  much  valued  as  a  beauty, 
that  cutting  it  off  was  the  severest  pnnishment  which  he  could 
inflict  on  them.  In  both  the  Northern  and  Southern  halves  of 
the  continent  the  natives  sometimes  increase  the  apparent  length 
of  their  hair  by  weaving  into  it  fibrous  substances.  Although 
the  bftir  on  the  head  is  thus  cherished,  that  on  the  face  is  con- 
sidered by  the  Korth  American  Indians  *'  as  very  vulgar,"  and 
every  hair  is  carefully  eradicated.  This  practice  prevails 
throughout  the  American  continent  from  Vancouver's  Island  in 
the  north  to  Tierra  del  Foego  in  the  south.  When  York 
Minster,  a  Fuegian  on  board  the  '  Beagle,'  was  taken  back  to 
his  country,  the  natives  told  him  he  ought  to  pull  out  the  few 
short  hairs  onhisface.  They  also  threatened  a  young  mission avj, 
who  was  left  for  a  time  witJi  them,  to  strip  him  naked,  and 
pluck  the  hairs  from  his  face  and  body,  yet  he  was  fat  from  being 
a  hairy  man.  This  fashion  is  carried  so  far  that  the  Indians  of 
Paraguay  eradicate  their  eyebrows  and  eyelashes,  saying  that 
Ihey  do  not  wish  to  be  like  horses.'' 

■'  For   the    Javans  and   Cochin-  fl.  Catlin,  3rd  edit,  1842,  t.iI.  i.  p. 

Chinese,  tiee  WnitK,    '  Introduct.  to  49  ;  vol.  it.  p.  'I'll.     On  the  nntivei 

Anlhriipology,'  Eng.  tr!insiai.  vol.  i.  of   VantonTeA  Island,  see  S[>i™t, 

p.   a05.     On    the    Yura-carai,    A.  '  Scenes  and  Sludien  of  SaTas-e  Life,' 

J'Orligny,  as  qnoted    in   Prtehard,  ]888,    p.    25.     On  the    Indians  of 

•  (Tivs.  Hist,  of  Miinkin.),'  vui,  t.  3rd  Paragnay,  Aiara,  •  Voj.nges,'  tuin.  Ij. 

•AiC  }>.  476.  p.  lOb. 

"•  '  North  American  Indians,*  by 
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It  is  remarkable  that  tkcoughout  the  world  the  races  whicli  | 
are  almost  completely  destitute  of  a  beard,  dislike  hairs  on  tho  I 
&CC  and  body,  and  t^e  pains  to  eradicate  them.  The  Kalmucks  J 
are  beardless,  and  they  are  well  known,  like  the  Americans,  to 
pluck  out  aU  atragglii^  hairs ;  and  so  it  is  with  the  Polynesians, 
some  of  the  Malays,  and  tho  Siamese.  Mr.  Teitch  states  that  the 
Japanese  ladies  "  all  objected  to  our  whiskers,  considering  them 
"  very  ugly,  and  told  as  to  cut  them  off,  and  be  lite  Japanese 
"  men."  The  New  Zealauders  have  short,  curled  boards;  yet 
they  formerly  plucked  out  the  hairs  on  the  face.  They  had  a 
saying  that  "  there  is  no  woman  for  a  hairy  man ;"  but  it  would 
appear  that  the  fashion  has  changed  in  New  Zealand,  perhaps 
owing  to  the  presence  of  Europeans,  and  I  am  a^ured  that 
beards  are  now  admired  by  the  Maories."* 

On  the  oiher  hand,  horded  races  admire  and  greatly  value 
their  beards;  among  the  Ai^lo-Sasons  every  part  of  the  body 
had  a  recognised  value ;  "  the  loss  of  the  beard  being  estimated 
"  at  twenty  shillings,  while  the  breaking  of  a  thigh  was  fixed  at 
"  only  twelve.""  In  the  East  men  swear  solemnly  by  their 
bearda.  We  have  seen  that  Ohinsurdi,  the  chief  of  the  Makalolo 
in  Africa,  thought  that  bearda  were  a  great  ornament.  In  the 
Pacific  the  Fijian's  beard  is  "  profuse  and  bushy,  aud  is  his 
"  greatest  pride ;"  whilst  the  inhabitants  of  the  adjacent  archi- 
pelagoes of  Tonga  and  Samoa  are  "  beardless,  and  abhor  a  rough 
"  chin."  In  one  island  alone  of  the  Ellice  group  "  the  men  are 
"heavily  bearded,  and  not  a  little  proud  thereof," *•  ^' 

We  thus  see  how  widely  the  different  races  of  man  differ  in 
their  taste  for  the  beautiful.  In  every  nation  sufBoiently  ad- 
vanced to  have  made  effigies  of  their  gods  or  of  their  deified 
rulers,  the  sculptors  no  doubt  have  endeavoured  to  express  their 
h^hest  ideal  of  beauty  and  grandeur."  Under  this  point  of  view 
it  is  well  to  compare  in  our  mind  the  Jupiter  or  Apollo  of  the 
Greeks  with  the  Egyptian  or  Assyrian  statues ;  and  these  with 
the   hideous  bas-reliefs  on  the  ruined  buildings  of    Central 

I  have  met  with  very  few  statements  opposed  to  this  conclnsiim. 

«  On  the  Siamese,  Prichard,  ibid,  tloo,'  1870,  p.  331. 
Tol.  iv.  p.  533.     Ob  tho  Japanese,  "  Dr.  Barnard  Davis  quotes  Mr. 

Veitcli    in   'GardeneTs'   Chruuicle,'  Prichaid  and  others  far  the^e  facts 

1860,  p.  1104.     On  the  Nev  Zea-  in   I'cgard   ta   the    Polynesiaos,   ia 

landers.    MantegMJa,     '  Viaggi     e  '  Anthi-opologioal     Rerisw,'     April, 

Stodi,"  1867,  p.  &26.     For  the  other  1870,  p.  185,  191. 
nations  mentiouett,  eee  references  in  "  Ch.  Comte  has  remarks  to  thi« 

Lawrence, 'Lectures  on  Physiolog)','  effect  in  hia 'Traili  de  I^gHatjoo,' 

to.  1822,  p.  372.  3rd  edit.  1837,  p.  136, 

«•  l-llttKjpk,  'Origin  of  avjlisa- 
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Mr.  'WiJiwood  Keade,  lioweTer,  who  has  had  ample  oppor- 
tunitieB  for  observation,  not  only  with  tie  negroes  of  the  West 
Coast  of  Africa,  but  with  those  of  the  iaterior  who  have  never 
associated  with  Europeans,  is  convinced  that  tieir  ideas  of 
Iteanty  are  on  ihi  whole  the  same  as  ours ;  and  Dr.  Eohlfe  writes 
to  me  to  the  same  effect  with  respect  to  Bornu  and  the  coimtric* 
inhabited  by  the  Pullo  tribes.  Mr.  Eeade  fonnd  that  he  agreed 
with  the  negroes  in  their  estimation  of  the  beauty  of  the  native 
^iris ;  and  that  their  appreciation  of  the  beauty  of  Eiiroi)ean 
women  corresponded  with  ours.  They  admire  long  hair,  and 
use  artificial  means  to  mate  it  appear  abundant ;  they  admiro 
>.lso  a  beard,  though  themsel-ves  very  scantily  provided.  Mr. 
Jiaade  feels  doubtful  what  kind  of  nose  is  most  appreciated :  a 
girl  has  been  heard  to  say,"  I  do  not  waat  to  marry  him,  ho  has 
''gotnonosH;"andthisshewB  that  a  very  flat  nose  is  not  admired. 
We  should,  however,  bear  in  mind  that  the  depressed,  broad 
nosoB  and  pitgecting  jaws  of  the  negroes  of  the  West  Coast  are 
cjreeptional  types  with  the  inhabitants  of  Africa.  Notwithstand- 
ing the  foregoing  statements,  Mr.  Eeade  admits  that  negroes 
'■  do  not  like  the  colour  of  our  skin ;  they  look  on  blue  eyes  with 
''  iiversion,  and  they  think  our  noses  too  long  and  our  hps  too 
"  thin."  He  does  not  think  it  probable  that  negroes  would  ever 
prefer  the  m  t  beautif  1 E  pean  woman,  on  tbe  mere  grounds 
of  physical  adm     t   n  t   a  good-looking  negress." 

I     The  gene    1  t  uth    f  th    principle,  long  ago  insisted  on  by 
Humboldt,^    th  t  dm  res  and  often  tries  to  esaggerato 

whatever  char  t  n  tu  may  have  given  him,  is  shewn  in 
many  ways.  Th  pract  of  beardless  races  extirpating  every 
trace  of  a  be  1  and  ften  all  the  hairs  on  the  body,  affords  ono 
illustration.  The  skull  has  been  greatly  modified  during  ancient 
and  modem  times  by  many  nations;  and  there  can  be  little 
doubt  that  this  has  been  practised,  especially  in  N.  and  8. 
America,  in  order  to  exaggerate  some  natural  and  admired 

"  Tha   -African    Sketch    Book,'      consider    us  m  superioi 


vol.  ii.  1873,   pp.    253,   394,   5S!1. 

shonld  add  that  a  most  eiperienced 

The   FoegiaDE,  as  I  have  been  in- 

oheerTer,   Capt.    Burton,    believes 

formed  by  a  nilssionary  who  long 

that  a  woman  wlioni  ws   consider 

icsided  with  them,  consider  Euro- 

beautiful is  admired  throughout  the 

pean  women  aa  eitreioel j  beautiful ; 

world,    'Anthropologica;    Eeriew, 

bnt  from  what,  we  have  seen  of  the 

March,  1864,  p.  '245. 

"  '  PefBOnal      Narrative,'      Eng. 

America,  I  cannot  but  think   that 

translat.  vol.  iv.  p.  518,  and  else- 

thia  must  be  a  mistake,  nnless  in- 

whei-e.   Mantegaca,  in  hi>  '  Vinggi 

deed  ths  stfltement  refers  to  the  few 

e  Studi,'  1867,  .trOBglj  insists  nr 

Tuerians  who  have  lired  for  some 

this  same  principle. 
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peculiarity.  Many  American  Indi&ns  are  known  to  admire  a  head 
Focstremely  flattened  us  to  appear  to  us  idiotic.  The  natives  on 
the  north-western  coast  compress  the  head  into  a  pointed  cone ; 
and  it  is  their  constant  practice  to  gather  the  hair  into  a  knot  on 
the  top  of  the  head,  for  the  sake,  as  Dr.  Wilson  remarks, "  of 
"  increasing  tlis  apparent  elevation  of  the  favoiirite  conoid  form." 
The  inhabitants  of  Arakhan  "  admire  a  hroad,  smooth  forehead, 
"  and  in  order  to  produce  it.  they  fasten  a  plate  of  lead  on  the 
"  heads  of  the  new-bom  children."  On  the  other  hand, "  a  broad, 
"  well-rounded  occiput  is  considered  a  great  beauty  "  by  the 
natives  of  the  Kji  islands.'" 

As  with  the  Bkoll,  eo  with  the  nose ;  the  ancient  Huns  during 
the  age  of  Attila  were  accustomed  to  flatten  the  noses  of  their 
infants  with  bandages,  "  for  the  sake  of  esaggerating  a  natural 
"  conformation."  With  the  Tnhitians,  to  be  called  long-iuys',  is 
considered  as  an  insult,  and  they  compress  the  noses  and  fore- 
heads of  their  children  for  the  sake  of  beauty.  The  same  holds 
with  the  Malays  of  Sumatra,  the  Hottentots,  certain  Negroes, 
and  the  natives  of  Brazil."  The  Chinese  have  by  nature  un- 
usually small  feet ; "  and  it  is  well  known  that  the  women  of 
the  upper  elaesca  distort  their  feet  to  make  them  still  smaller. 
Lastly,  Humboldt  thinks  that  the  American  Indians  prefer 
colouring  their  bodies  with  red  paint  in  order  to  es^gerato 
their  natural  tint ;  and  until  recently  European  women  added 
to  their  naturally  bright  colours  by  rouge  and  white  cosmetics ; 
but  it  may  be  doubted  whether  barbarous  nations  have  generally 
tiad  any  such  intention  in  painting  themselves. 

la  the  tasbions  of  oni  own  diese  we  see  exactly  the  Eame 
piineipie  and  the  same  desire  to  carry  every  point  to  an  estreme; 
we  exhibit,  also,  the  same  spirit  of  emulation.  But  the  fashions 
of  savages  are  far  mora  permanent  than  onrs ;  and  whenever 
their  bodies  are  artificially  modified,  this  is  necessarily  the  case. 
The  Arab  women  of  the  Upper  Nile  occupy  about  three  days  in 
diegsing  their  hair ;  they  never  imitate  other  tribes, "  but  simply 

"  On  the  BkuUa  of  the  American 
tribes,  see  Nott  and  Gliddon,  'Types 
of  Mankind,' 1854,  p.  «0;Prichard, 

*PhjE.  Hist,  of  Mankind,'  vol,  i.  pui^S"  ''"B-  wauai^^.  *«'.  '-  p.  "'j-' 
3rd  edit.  p.  321;  oo  the  natives  of  Marsden,  quoted  by  Frichard, '  Phys. 
Arakhati,  .bid.  vol.  iv.  p.  537.  Hist,  of  Mankind,'  3rd  edit.  vol.  v. 
Wilson,  '  Physical  Ethnology,'  p,  67.  Lawrence,  '  Lectures  on 
Smithsonii,n  Institution,  1863,  p.  Physiology,'  p.  337. 
383  r   on  the  Fijiam,  p.  290.     Sir  "  This  fact  waa   Hscsrtainei  in 

J.  Lubbock  {' PrehiBloric  Tim. 
and  edit.  1869,  p.  506)  gives 
esosllent  r&mm*  oil  this  snbject. 
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"  Tie  with,  each  other  in  the  superlatiToness  of  their  own  stjie." 
Dr.  Wilson,  in  speaking  of  the  compressed  skullB  of  various 
American  races,  adds,  "  sneh  usages  are  among  the  least  eradi- 
*'  cable,  and  long  snrTive  the  shock  of  tevolutions  that  change 
"dynasties  and  eflace  more  importont  national  peculiarities."" 
The  same  principle  comes  into  play  in  the  art  of  brooding; 
and  we  can  thus  understand,  as  I  have  elsewhere  explained,'* 
the  wonderful  developnient  of  the  many  races  of  animals  and 
plants,  which  haye  been  kept  merely  for  ornament.  Fanciers 
always  wish  each  character  to  be  somewhat  increased ;  thoy  do 
not  adioire  a  medium  standard ;  they  certainly  do  not  desire 
any  great  and  abrupt  change  in  the  character  of  their  breeds ; 
they  admire  solely  what  they  are  accustomed  to,  but  they 
ardently  desire  to  see  each  characteristic  feature  a  little  more 
developed. 

The  senses  of  man  and  of  the  lower  animals  seem  to  be  so 
constituted  that  brilliant  colours  and  certain,  forms,  as  well  as 
barmonions  and  rhythmical  sounds,  give  pleasure  and  are  called 
beautiful;  bnt  why  this  should  be  so,  we  know  not-  It  is 
certainly  not  true  that  there  is  in  the  mind  of  man  any  uaivcraal 
efandard  of  beauty  with  respect  t«  the  hnman  body.  It  is, 
howeTer,  possible  that  certain  tastes  may  in  the  course  of  time 
become  inherited,  though  there  is  no  evidence  in  favour  of  this 
belief;  and  if  eo,  each  raee  would  possess  its  own  innate  ideal 
standard  of  beauty.  It  has  been  argued  "  that  ugliness  consists 
in  an  approach  to  the  structure  of  the  lower  animals,  and  no 
doubt  this  is  partly  true  with  the  more  civilised  nations,  in 
which  intellect  ia  highly  appreciated ;  but  this  esplanatioii  will 
hardly  apply  to  all  forms  of  ugLiness.  The  men  of  each  race 
prefer  what  they  are  accustomed  to ;  they  cannot  endure  any 
groat  change ;  but  they  like  variety,  and  admire  each  cha- 
racteristic carried  to  a  moderate  eitreme."  Men  accustomed  lo 
a  nearly  oval  face,  to  straight  and  r^nlar  features,  and  to  bright 
colours,  admire,  as  we  Europeans  know,  these  points  when 
strongly  developed.  On  the  other  band,  men  accustomed  to 
a  broad  face,  with  high  cheek-bones,  a  depressed  nose,  and  a 
black  skin,  admire  these  peculiarities  when  strongly  marked. 
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No  doubt  characters  of  all  kinds  may  be  too  nmoh  deTelopcd  ti 
for  beauty.  Hence  a  perfect  beauty,  which  imphes  many 
cliaracters  modified  in  a  particular  manner,  will  be  in  every 
race  a  prodigy.  As  the  great  anatomist  Biehat  lot^  ago  said, 
if  every  one  were  east  in  the  samo  mould,  there  would  be  no 
such  thing  as  beauty.  If  all  oui  women  were  to  become  as 
beautifnl  as  the  Venus  de'  Medici,  we  should  for  a  time  be 
eharmisd ;  but  we  should  soon  wish  for  variety ;  and  as  soon  aa 
we  had  obtained  variety,  we  should  wish  to  see  certain  cha- 
iBcters  a  httle  esaggeratjsd  beyond  the  then  esisting  common 
stendai^i. 


CHAFTEIt  XX. 

Seoondawv  Sexual  Characiecs  of  Man— eaniinucJ. 

On  the  etrects  of  tlie  coDtinued  selection  of  womea  AccordiDg  tu  u  dilTsiciit 
staadud  of  beauty  Id  each  laoe— ^a  the  onuses  which  interfere  with 
seinul  selectioD  in  civilised  nad  eavage  nations — Conditioos  faToniable 

or^eiual  eelection  with  mankind— ~0d  the  women  in  savage  tribes  having 
aome  jiower  to  choose  their  hnshaads— Absence  of  hair  on  the  body,  aud 
developmeut  of  the  board — Colour  of  the  skin — Summaiy. 

We  have  seen  in  the  last  chapter  that  with  all  barbarous  races 
ornaments,  dress,  and  external  appearance  are  highly  valued ; 
and  that  the  men  judge  of  the  beauty  of  their  women,  by  widely 
difforeat  standards.  We  must  nest  inquire  whether  this  pre- 
ference and  the  consequent  selection  during  many  generations  of 
those  women,  which  appear  to  the  men  of  each  race  the  most 
attractive,  has  altered  the  character  either  of  the  females  aioiie, 
or  of  both  seses.  With  manunals  the  general  rule  appears 
to  be  that  characters  of  all  kinds  are  inherited  equally  by  the 
males  and  females ;  we  might  therefore  expect  that  with  man- 
kind any  charactorB  gained  by  the  females  or  by  the  miiles 
through  sexual  selection,  would  commonly  be  transferred  to  the 
offspring  of  both  seses.  If  any  change  has  thus  been  effected,  it 
is  almost  certain  that  the  different  races  would  be  differently 
modified,  as  each  has  its  own  standard  of  beauty. 

With  mankind,  especially  with  savages,  many  causes  interfere  . 
with  the  action  of  sexual  selection  as  far  as  the  hodHy  frame  is  \ 
ooncernecl.  Civilised  men  are  lately  attracted  by  the  mental 
charms  of  women,  by  their  wealth,  and  especially  by  their  social  1 
position ;  for  men  rarely  marry  into  a  much  lower  rank.  Tho  ) 
men  who  snceeed  in  obtaining  tho  more  l-eautilul  women,  will 
uot  have  a  tetter  chance  of  leaving  a  long  line  of  descendants 
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than  other  men  with  plainer  wives,  save  the  few  who  bequeath 
their  fortunes  according  to  primogeniture.  Witli  respect  to  the 
opposite  formof  eelection,  namely  of  the  more  attractive  men  bj 
tlie  women,  although  in  civilised  nations  women  have  free  or 
almost  free  choice,  which  is  not  the  ease  with  barbarous  races, 
yet  their  choice  is  largely  influenced  by  the  social  position  and 
wealth  of  the  men ;  and  the  success  of  the  latter  in  life  depends 
much  on  their  inteilectual  powers  and  enei^y,  or  on  the  fmits  of 
these  same  powers  in  their  forefathers.  Ko  excuse  is  needed  for 
treating  this  subject  in  some  detail ;  for,  as  the  Grerman  pliilo- 
sopher  Schopenhauer  remarks,  "the  final  aim  of  all  love 
"  intrigues,  be  they  comic  or  tragic,  is  really  of  more  importance 
"  Uiaa  all  other  ends  in  hum  an  life.  What  it  all  turns  upon  is 
"  nothing  loss  tlj.in  the  composition  of  the  next  generation.  .  .  . 
"  It  is  not  the  weal  oi  woe  of  any  one  individual,  but  that  of  the 
"  human  race  to  come,  which  is  here  at  stake."' 

There  is,  however,  reason  to  believe  that  in  certain  civilised 
and  semi-civilised  nations  sexual  selection  has  clfectcd  some- 
II  ling  in  modi^ing  the  bodily  frame  of  some  of  the  members. 
Many  persons  are  convinced,  as  it  appears  to  me  with  justice, 
tliat  our  aristocracy,  including  under  this  term  all  wealthy 
families  in  which  primogeniture  has  long  prevailed,  from  having 
chosen  during  many  generations  from  all  classes  the  more  beau- 
liful  women  as  theii  wives,  have  become  handsomer,  according 
to  the  European  standard,  tlian  the  middle  classes;  jet  the 
middle  classes  are  placed  under  equally  favourable  conditions  of 
life  for  the  perfect  development  of  the  body.  Cook  remarks  that 
tlio  superiority  in  personal  appeaianne  "  which  is  observable  in 
"  the  erees  or  nobles  in  all  the  other  islands  (of  the  Pacific)  is 
"  found  in  the  Sandwich  islands ; "  but  this  may  be  chiefly  due 
to  their  better  food  and  manner  of  life. 

The  old  traveller  Chardin,  in  describing  the  Persians,  says 
their  "  blood  is  now  highly  refined  by  frequent  intermixtnree 
"  with  the  Geoi^ians  and  Circassians,  two  nations  which  surpass 
"  all  the  world  in  personal  beauty.  There  is  hardly  a  man  of 
"  rank  in  Persia  who  is  not  horn  of  a  Georgian  oi  Circassian 
"  mother."  He  adds  that  they  inherit  their  beauty,  "  not  from 
"  their  ancestors,  for  without  the  above  misture,  the  men  of 
"  rank  in  Persia,  who  are  descendants  of  the  Tartars,  would  be 
''  estremelyugly."^    Here  is  a  more  curious  case;  the  p: 

I  'Schopenhauer  and  Darwinism,*      &e.  1822,  jj.  383),  who 
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who  attended  tte  temple  of  Tenus  Erycina  at  San-Giuliano  in 
Sicily,  were  selected  for  their  beauty  out  of  the  whole  of  Greece ; 
they  were  not  vestal  -rirginB,  and  Quatrefages,*  who  states  the 
foregoii^  fact,  says  that  the  women  of  San-Giuliano  are  now 
famous  as  the  moat  beautiful  in  the  island,  and  are  sought  by 
artists  as  models.  But  it  ia  obvious  that  the  evidence  in  ail  the 
above  cases  is  doubtful. 

The  following  case,  though  relating  to  savages,  is  well  worth 
giving  from  its  curiosity.  Mr,  Winwood  Reade  informs  me  that 
the  Jollofs,  a  tribe  of  negroes  on  the  west  coast  of  Africa,  "  are 
"  remarkable  for  their  uniformly  Snc  appearance."  A  friend  of 
his  asked  one  of  these  men,  "  How  is  it  that  every  one  whom  I 
"  meet  is  bo  fine-looking,  not  only  your  men,  but  your  women  ?" 
The  Jollof  answered,  "  It  is  very  easily  esplained :  it  has  always 
"  been  our  custom  to  pick  out  our  worse-looking  slaves  and  to 
"  sell  them."  It  need  hardly  be  added  that  with  all  savages, 
female  slavos  serve  as  concubine.  That  this  negro  should  have 
attributed,  whether  rightly  or  wrongly,  the  fine  appearance  of 
hiB  tribe  to  the  loi^-eontinned  elimination  of  the  ugly  women  is 
not  so  surprising  as  it  may  at  first  appear ;  for  I  have  elsewhere 
shown  '  that  negroes  fully  appreciate  the  importance  of  selection 
in  the  breedine;  of  their  domestic  animals,  and  I  could  give  from 
Mr.  Eeade  additional  evidence  on  this  head. 

The  Co«se»  ■mhicK  preueni  or  check  the  Action,  of  Sexual  Sdectiort 
with  Savages. — The  chief  causes  are,  first,  so-called  communal 
marriages  or  promiscuous  intercourse ;  secondly,  the  consequences 
of  female  infanticide ;  thirdly,  early  betrothals;  and  lastly,  the 
low  estimation  in  which  women  are  held,  as  mere  slaves.  These 
four  points  must  be  considered  in  some  detail. 

It  is  obvious  that  as  long  as  the  pairing  of  man,  or  of  any 
other  animal,  is  left  to  mere  chance,  with  no  choice  exerted 
either  sex,  there  can  be  no  sesual  selection ;  and  no  effect  will 
produced  on  the  offspring  by  certain  individuals  havii^  had 
advantage  over  others  in  their  courtship.  Now  it  is  asserted 
tliat  thereexiatat  the  present  day  tribes  which  practise  what  Sir 
J.  LuJjIkkJi  by  courtesy  calls  communal  zcarriages ;  that  is,  all  the 
men  and  women  iu  the  tribe  are  husbands  and  wives  to  one  an- 
other. The  licentiousneBB  of  many  savages  is  no  doubt  astonish- 
ing, but  it  seems  tome  that  more  evidence  is  requisite,  before  we 
fully  admit  that  their  intercourse  is  in  any  case  promiscuous. 
Nevertheless  all  those  who  have  most  closely  studied  the  subject,' 

'  '  A!ithri)poli>gie,'    'Revue     des      Plants  under  Domeatication,' voL  1. 
CoQts   Sdentifiiioes,'  Oct.  1868,  p.      p.  207. 
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I  and  whose  judgment  is  worth  mueb  more  th^i  tuino,  belloFO 
tliat  communal  marriage  (tkia  eipressioe  being  rariously  guarded) 
was  the  original  and  uniTersal  form  throughout  the  worid,  itt- 
cluding  therein  the  intennarriage  of  brothers  and  sisters.  The 
lato  Sir  A.  Smith,  who  had  travelled  widely  in  S.  Africa,  and 
knew  much,  about  the  habits  of  savages  there  and  elsewhere,  ex- 
pressed to  me  the  strongest  opinion  that  no  race  exists  in  wiiich 
woman  is  considered  as  the  property  of  the  community.  I  beliere 
that  his  judgment  was  largely  determined  by  what  is  implied  by 
the  term  marriage.  Throughout  the  following  disoussiou  I  uso 
the  term  in  the  same  sense  as  when  naturaJists  speak  of  luumals 
na  monogamous,  meaning  thereby  Uiat  the  male  is  accepted  by  or 
chooses  a  single  female,  and  lives  with  her  either  during  the 
breeding-seasoa  or  for  the  whole  year,  keeping  possession  of 
herby  the  law  of  might;  or,  as  when  they  speak  of  a  polygamous 
species,  meaning  that  the  mala  lives  witi  several  females.  This 
kind  of  marriage  is  all  that  concerns  us  here,  as  it  sufSces  for 
the  work  of  sexual  selection.  But  I  know  that  some  of  tlio 
writers  above  referred  to,  imply  by  the  term  marriage,  a  reei^- 
nised  right,  protected  by  the  tribe. 

The  indirect  evidence  in  favour  of  the  belief  of  the  former 
prevalence  of  communal  marriages  is  strong,  and  restfi  chiefiy  on 
the  terms  of  relationship  which  are  employed  between  tho 
members  of  the  same  tribe,  implying  a  connection  with  the  tribe, 
and  not  with  either  parent.  But  the  subject  is  too  lai^  and 
complex  for  even  an  abstract  to  be  here  given,  and  I  will  confine 
myself  to  a  few  remarks.  It  is  evident  in  the  case  of  such 
marriages,  or  where  the  marriage  rie  is  very  loose,  that  thu 
relationship  of  the  child  to  its  father  cannot  be  known.  Hut  it 
seems  almost  incredible  that  the  relationship  of  the  child  to  itj; 
mother  should  ever  be  completely  igniMred,  especially  as  the  women 
in  most  savage  tribes  nurse  their  in&jits  for  a  long  time. 
Accordingly,  in  many  cases  the  lines  of  descent  are  traced 
through  the  mother  alone,  to  the  exclusion  of  the  father.  But 
in  other  cases  the  terms  employed  express  a  connection  with  the 

ally  pp.  6CI-67.     Mr,  M'Lennan,  \ 

'  Primit 

"  in  the    earliest    times    as   loose,  gam;  and  all   forms    of    niariiage 

"transitory,   and    in    some    d»giee  duiiug  primeval  times  were  esaen- 

"  promiscimHs."  Mr.  M'LeBnaa  sml  tially  onknown.     It   Appears    also, 

S!r  J.  Lubboclt  have  lollaoud  much  from  Sir  J.   Lubbock's  work,  tiat 

evldanoe  on  the  eitreme  licfntiDns-  Bachofen     likewise     believes    thai 

oess  of  savagM  at  the  present  time,  commnoal     intercinrse     originallj 

Mt.  I>  H.  Morgan,  io  bii  lnMr«-.iig  pramilei 
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tribe  alone,  to  the  eiclnsion  even  of  tte  mother.  It  seems 
posabie  that  tjie  conneotion  betweea  the  related  members  of  the 
Borne  barbaions  tribe,  exposed  to  all  sorts  of  danger,  might  be  so 
niHeh  more  important,  owing  to  the  need  of  mutnal  protection 
and  aid,  than  that  between  the  mother  and  her  child,  as  to  lead 
to  the  sole  naa  of  terms  expresaive  of  tte  former  relationBbips ; 
but  Mr.  Morgan  is  convinced  that  this  view  is  by  no  meana 
snfflcieni 

The  terms  of  relationship  need  in  different  parts  of  the  world 
may  be  divided,  according  to  the  author  jnst  quoted,  into  two 
great  classes,  the  olftssifioatory  and  descriptive, — the  latter  being 
emplojed  by  kb.  It  is  the  ola^ficatory  system  which  so  strongly 
leads  to  the  belief,  that  commnnal  aad  other  extremely  loose 
forms  of  marriage  were  originally  universaL  But  as  far  as  I  can 
see,  there  is  no  necessity  on  this  ground  for  believing  in  abso- 
Intely  promiscuouB  mteroooxse ;  and  I  am  glad  to  find  that  this 
is  Sir  J.  Lnbbocf  a  view.  Men  and  women,  like  many  of  the 
lower  wiimala,  might  formerly  have  entered  into  strict  though 
temporary  unions  for  etich  birth,  and  in  this  case  nearly  as  much 
conlMon  would  have  arisen  in  the  terms  of  relationship,  as  in 
the  case  of  promiscuous  intercourse.  As  fax  as  sexual  selection 
is  concerned,  all  that  is  required  is  that  choice  should  ba  exerted 
before  the  paieatfl  unite,  and  it  signifies  little  whether  the  unions 
last  for  life  or  only  for  a  season. 

Besides  the  evidence  derived  ftom  the  terms  of  relationship, 
other  lines  of  reasoning  indicate  the  former  wide  prevalence  of 
communal  marri^e.  Sir  J.  Lubbock  accounts'  for  the  strange 
and  widely-extended  habit  of  esc^amy — tha,t  is,  the  men  of  one 
tribe  taking  wives  from  a  distinct  tribe, — by  communism  having 
been  the  original  form  of  intercourse;  bo  that  a  man  never 
obtained  a  wife  for  himself  unless  he  captured  her  from  a 
neighbouring  and  hostile  tribe,  and  then  she  would  naturally 
have  become  his  sole  and  valuable  property.  Thus  the  practice 
of  capturing  wives  might  have  arisen;  and  tirom  the  honour  so 
gained  it  might  ultimately  have  become  the  nniversaJ  habit. 
According  to  Sir  J.  Lubbock,"  we  can  also  thus  understand  "  the 
"  necessity  of  expiation  for  marriage  as  an  infringement  of  tribal 
"  rites,  since,  according  to  old  ideas,  a  man  had  bo  right  to 
"  appropriate  to  himself  that  which  beloi^ed  to  the  whole 
-*  tribe."  Sir  J.  Lubbock  further  gives  a  curious  body  of 
facts  shewing  that  in  old  times  higli  honour  was  bestowed  on 
■women  who  were  utterly  licentious;  and  this,  as  he  explains,  is 

•  Address  tn  British  Association      ditioQ  ^f  the  Lower  Itncea  of  Man,i 
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intelligible,  if  we  admit  that  promiscuous  intorcoutse  was  the 
sboriginal,  and  therefore  long  revered  custom  of  the  tribe.' 

Although  the  maimor  of  development  of  the  marriage-tie  is  an 
obscure  subjeot,  ae  we  may  infer  from  the  divet^nt  opinions  on 
several  poinis  between  the  three  authors  who  have  studied  h 
most  closely,  namely,  Mr.  Morgaji,  Mr.  M'Lennan,  and  Sir  J. 
Ijubboofc,  yet  from  the  foregoing  and  several  other  lines  of 
evidence  it  seems  probable"  that  the  habit  of  marriage,  in  any 
strict  sense  of  the  word. baa  been  gradually  developed;  and  that 
ahnost  promiscuous  or  very  loose  intercourse  was  once  ex- 
tremely common  throughout  the  world.  Nevertheless  from  the 
strength  of  the  feeling  of  jealousy  all  through  the  animal 
kingdom,  as  well  as  from  the  analogy  of  the  lower  animals,  more 
particularly  of  those  which  come  nearest  to  man,  I  cannot 
believe  that  absolutely  promiscuous  intercourse  prevailed  in 
times  past,  shortly  before  man  attained  to  his  present  rank  io 
the  zoological  scale.  Man,  as  I  have  attempted  to  shew,  is 
certainly  descended  from  some  ape-like  creature.  With  the 
esistiug  Quadrumana,  as  far  as  their  habits  are  known,  the 
males  of  some  species  are  monogamous,  but  live  during  only  a 
part  of  the  year  with  the  females;  of  this  the  orang  seems  to 
afford  an  instance.  Several  kinds,  for  esamplo  some  of  the 
Indian  and  American  monteys,  are  strictly  mom^amons,  and 
associate  all  the  year  roimd  with  their  wives.  Others  are  poly- 
gamous, for  esamplo  the  gorilla  and  several  American  species, 
and  each  family  lives  separate.  Even  when  this  occurs,  the 
famiUes  inhabiting  the  same  district  are  probably  somewhat 
social ;  the  chimpanzee,  for  instance,  is  occasionally  met  with  in 
large  bands.  Again,  other  species  are  polygamous,  but  several 
males,  each  with  his  own  females,  live  associated  in  a  body,  as  with 
several  species  of  Iwboons.'  We  may  indeed  conclude  from  what 
we  know  of  the  jealousy  of  all  male  quadrupeds,  armed,  as  many 
of  them  are,  with  special  weapons  for  battling  with  their  rivals, 
that  promiscuous  interconrse  in  a  state  of  nature  is  extremely 

'  'Orlgtn  of  Civilisation,'  1870,  dassificalorv  system  of  rektlonsliip 
„  gfl      T„4i.„  „„„„,„! ,„  -u....      ___  ^.  ..L        !  .  ^,j,,.,.^    . 

ne  lonua  cojjioua  •  Brehm  {'ilhi:      '■" 

._    ...    ionsliin    thioush  L  d.  771  a»ir«  a, 
ihe  females  alone, 

ll™e.  ing  twiL-e  as  many  Kiiult'ftmsles  as 

'  Jlr.  C.  Staniland  Wake  argues  adult  males.     See  ReDggei  on  Ania- 

slrongly   (' Anthropologia,'  March,  rican  nolygaaioiis  species,  and  Owen 

1874,  p.  197)against  theviewsheld  ('Anat.  of  VertebrVw!,"  vol.  iii.  p. 
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improbable.  The  pairing  may  not  last  for  life,  but  only  for  eaen 
tirth;  yet  if  the  males  whioh  are  the  strongest  and  best  able  to 
defend  or  otherwise  assist  their  females  and  young,  were  to 
select  the  more  attractive  females,  this  would  suffice  lor  sexual 
selection. 

Therefore,  looking  far  enough  hack  in  the  stream  of  time,  and 
judging  from  the  social  habits  of  man  as  he  now  exists,  the  mowt 
probable  view  ia  that  he  aboriginally  lived  in  small  communities, 
each  with  a  singlo  wife,  or  if  powerful  with  several,  whom  ho 
zealously  guarded  against  all  other  men.  Or  he  may  not  have 
been  a  social  animal,  and  yet  hay©  lived  with  sereral  wives,  liku 
the  gorilla :  for  all  tha  natives  "  ^^ree  that  but  one  adult  main 
"  is  seen  in  a  band ;  when  the  young  male  grows  up,  a  contest 
"  takes  place  for  mastery,  and  the  strongest,  by  killing  and 
"  driving  out  the  others,  establishes  himself  as  the  head  of  tlio 
"community.""'  The  younger  males,  being  thus  expelled  and 
wanderii^  about,  would,  when  at  last  successful  in  finding  a 
partner,  prevent  too  close  interbreeding  withiu  the  hmlts  of  the 
same  family. 

Although  savages  are  now  extremely  licentious,  and  although  ' 
communal  marriages  may  formerly  have  largely  prevailed,  yet 
many  tribes  practise  some  form  of  marriage,  but  of  a  far  more  las 
nature  than  that  of  civilised  nations.  Polygamy,  as  just  stated, 
ia  almost  univorsaUy  followed  by  the  leading  men  in  every  tribe. 
NevertheleES  there  are  tribes,  standing  almost  at  the  bottom  o( 
the  scale,  which  are  strictly  monogamous.  This  is  the  case  with 
the  Veddahs  of  Ceylon :  they  have  a  saying,  according  to  Sir  J. 
Lubbock,"  "  that  death  alone  can  separate  husband  and  wife." 
An  intelligent  Kandyan  chief,  of  course  a  polygamist,  "  was 
"  perfectly  scandalised  at  the  utter  barbarism  of  living  with 
"  only  ona  wife,  and  never  parting  until  separated  by  death." 
It  was,  ha  said,  "  Just  like  the  Wanderoo  monkeys."  Whether 
savages  who  now  enter  into  some  form  of  marriage,  either  poly- 
gamous or  moni^amous,  have  retained  this  habit  from  primeval 
times,  or  whether  they  have  returned  to  some  form  of  marriage, 
after  passing  through  a  stage  of  promiscuous  intercourse,  I  will 
not  pretend  to  conjecture. 

/w/a»j!cicie.— This  practice  is  now  very  common  throughout 
the  world,  and  there  is  reason  to  believe  that  it  prevailed  much 
more  exfeusively  during   former  times.'"    Barbarians    find    il 

"  Dr.  Snvage,  in 'Boston  Jonrnal  "    Mr.      M'LeOB^iQ,     'Primitirt 

of  Sat,    Hist.'  vol.  v.  184S-47,  p.      Marti^e,'  1865.     See  eai«cial'.y  on 
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diflicnlt  to  support  themselTCB  and  their  cliildrca,  and  it  is  a 
simple  plan  to  kill  their  infants.  In  South  America  somn  tribes, 
according  to  Azara,  formerij  destroyed  so  many  infants  of  both 
sexes,  that  they  were  on  the  point  of  extinction.  In  the  Poly- 
nesian Islands  women  have  been  known  to  Jdll  from  four  or  five, 
to  even  ten  of  their  children ;  and  Ellis  could  not  find  a  single 
v/oman  who  had  not  killed  at  least  one.  In  a  village  on  tho 
eastern  frontier  of  India  Colonel  MacCulloch  found  not  a  single 
female  cluld.  Wherever  infanticide'^  prevails  the  struggle  for 
existence  will  be  in  so  far  lees  severe  and  all  the  members  of  the 
tnbe  will  have  an  almost  equally  good  chance  of  rearing  their 
lew  surviving  children.  In  most  cases  a  larger  number  of 
female  than  of  male  infants  are  destroyed,  for  it  is  obvious  that 
the  latter  are  of  more  value  to  the  tribe,  as  they  will,  when 
pTOwn  up,  aid  in  defending  it,  and  can  support  themselves. 
]3ut  the  trouble  experienced  by  the  women  in  rearing  children, 
their  consequent  loss  of  beauty,  the  higher  estimation  set  on 
them  when  fow  and  their  happier  fate,  are  assigned  by  tho 
ivomen  themselves,  and  by  various  observers,  as  additional 
motiTes  for  infanticide. 

When,  owing  to  female  infanticide,  the  women  of  a  tribe  were 
few,  the  habit  of  capturing  wives  from  neighbouring  tribes  would 
naturally  arise.  Sir  J.  Lubbock,  however,  as  we  have  seen, 
attributes  the  practice  in  chief  part,  to  the  former  existence  of 
communal  marriage,  and  to  the  men  having  consequently 
cajitured  women  from  other  tribes  to  hold  as  their  sole  property. 
Additional  causes  might  be  assigned,  such  as  the  communities 
being  very  small,  in  which  case,  marriageable  women  would 
often  be  deficient.  That  the  habit  was  most  extensively  practised 
during  former  times,  even  by  the  ancestors  of  civilised  nations, 
is  clearly  shewn  by  tlie  preservation  of  many  curious  customs 
and  ceremonies,  of  which  Mr.  M'Lennan  baa  given  an  interesting 
account.  In  our  own  marringes  the  "  best  man  "  seems  origin- 
ally to  have  been  the  chief  abettor  of  the  bridegroom  io  the  act 
of  capture.  Now  as  long  as  men  habitually  procured  their  wives 
through  violence  and  craft,  they  would  have  been  glad  to  seize  on 
any  woman,  and  would  not  have  selected  the  more  attracti  ve  oner,. 
But  as  soon  as  the  practice  of  procuring  wives  from  a  distinct 
tribe  was  effected  through  barter,  as  now  occurs  in  many  places, 

'■  Dr.  Gcrland  ('  Ueber  daa  Aos-  p.  139)  for  cJiaea  itt  India.  In  the 
(teibendar  N!iturvolker,'18Sa)ha3  former  reprints  of  the  2nd  edition 
collected  mach  inforroatioD  OD  ill-  of  tbia  bo«k  na  incorrect  qnotntion 
Einticide,  see  esiMciaUv  s.  ST,  51,        from  SirG.  Grey  was  anfortunatelj 
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the  more  attractive  nomen  wouid  generally  have  been  purchased. 
The  incessant  crossing,  however,  between  tribe  and  tribe,  ■which 
necessarily  follows  from  any  form  of  this  habit,  would  tend  to 
keep  all  the  people  inhabiting  the  same  country  nearly  unifonn 
in  character;  and  this  would  interfere  with  the  power  of  seiual 
selection  in  differentiating  the  tribes. 

The  scarcity  of  women,  consequent  on  female  infanticide,  leads, 
also,  to  another  practice,  that  of  polyandry,  still  common  in 
soyeral  parts  of  the  world,  and  which  formerly,  as  Mr.  M'Lcnnan 
bolieves,  prevailed  almost  universally ;  but  this  latter  conclusion 
ia  doubted  by  Mr.  Morgan  and  Sir  J.  Lubbock'*  Whenever  two 
or  more  men  are  compelled  to  marry  one  woman,  it  is  certain 
that  all  the  women  of  the  tribe  will  get  married,  and  there  will 
be  no  selection  by  the  men  of  the  more  attractive  women.  But 
under  these  circnmetances  the  women  no  doubt  will  have  the 
power  of  choice,  and  will  prefer  the  more  attractive  men.  Azara, 
for  insta,nce,  describes  how  carefully  a  Guana  woman  bargains 
for  all  sorts  of  privileges,  before  accepting  some  one  or  more 
husbands;  and  the  men  in  consequence  take  unusual  care  of 
their  personal  appearance.  So  amoi^  the  Todfls  of  India,  who 
practise  polyandry  the  girls  can  accept  or  refuse  any  man." 
A  very  ugly  man  m  these  cases  would  perhajs  altogether  fail 
in  getting  a  wife,  or  get  one  later  in  Ufe ;  but  the  handsomer 
men,  although  more  successful  in  obtaining  wives,  would  not,  as 
far  as  we  can  see,  leave  more  offspring  to  inherit  their  beauty 
than  the  less  handaomo  husbands  of  the  same  women. 

Early  BetrothaU  and  Slavery  cf  Women. — With  many  savages 
it  is  the  custom  to  betroth  the  femftles  whilst  mere  infants;  and 
this  woald  c^etually  prevent  preference  being  eserted  on  either 
side  according  to  personal  appearance.  But  it  would  not  prevent 
the  more  attractive  women  from  being  afterwards  stolen  or  taken 
by  force  &om  their  husbands  by  the  more  powerful  men  ;  and 
this  often  happens  in  Australia,  America,  and  elsewhere.  The 
same  consequences  with  reference  to  sexual  selection  would  to  a 
certain  extent  follow,  when  women  are  valued  almost  solely  as 
slaves  or  beasts  of  burden,  as  is  the  case  with  many  savages. 
The  men,  however,  at  all  timee  would  prefer  the  handsomest 
slaves  accordit^  to  their  standard  of  beauty. 

We  thus  see  that  several  customs  prevail  with  savages  whiph 
must  greatly  interfere  with,  or  completely  stop,  the  action  of 
etsual  selection.    On  the  other  hand,  the  conditions  of  hfe  to 

»  'Primitive  Marriage,' p.  208;      polyandry. 
Sir  J.  Lubbock,  '  Origin  of  Qviliaa-  "  Aiara,  '  Vojagea,'  Sic.  tom.  iL 
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which  sftTages  are  exposed,  and  Bome  of  thejr  habits,  are  fevoTir- 
ahle  to  natural  selection ;  and  tiiis  comes  into  play  at  the  same 
time  wltii  sexoal  selection.  Savages  are  known  to  suffer  severely 
from  recurrent  famines;  they  do  not  increase  their  food  by 
artificial  means ;  they  rarely  refrain  irom  marriagej^'  and  generally 
marry  whilst  yonng.  Consequently  they  must  be  subjected  to 
occasional  hard  struggles  for  existence,  and  the  favoured  iudi- 
vidnala  will  alone  survive. 

At  a  very  early  period,  hefore  man  attained  to  his  present 
ranfe  in  the  scale,  many  of  his  conditions  would  be  different  from 
what  now  obtains  amongst  savages.  Judgii^  from  the  anali^y 
of  the  lower  animals  he  would  then  either  live  with  a  sit^le 
female,  or  be  a  polygamist.  The  most  powerful  and  able  males 
would  succeed  best  in  obtaining  attractive  females.  They  would 
also  succeed  best  in  the  general  Htmggle  for  hfe,  and  in  defend- 
ing their  females,  ae  well  as  their  offspring,  from  enemies  of  all 
Idnda.  At  this  early  period  the  ancestors  of  man  would  not  bo 
sufBciently  advanced  in  intellect  to  look  forward  to  distant 
contingencies;  they  would  not  foresee  that  the  rearing  of  all 
theii  children,  especially  their  female  children,  would  make  the 
struggle  for  life  eeverer  for  the  tribe.  They  would  be  governed 
more  by  their  instincts  and  less  by  their  reason,  than  are  savages 
at  the  present  day.  They  would  not  at  that  period  have 
partially  lost  one  of  the  strongest  of  all  instincts,  common  to  all 
the  lower  animals,  namely  the  love  of  their  yoni^  offspring ;  and 
consequently  they  would  not  have  practised  female  infanticide. 
Women  would  not  have  been  thus  rendered  scarce,  and  poly- 
andry would  not  have  been  practised ;  for  hardly  any  other  cause, 
except  the  scarcity  of  women  seems  sufficient  to  break  down  the 
natural  and  widely  prevalent  feeling  of  jealousy,  and  the  desire  of 
each  male  to  possess  a  female  for  himself.  Polyandry  would  be  ii 
natural  stepping-stone  to  communal  marriages  or  almost  pro- 
miscuous intercourse;  though  the  best  authorities  believe  that 
this  latter  habit  preceded  polyandry.  Durii^  primordial  times 
there  would  be  no  early  betrothals,  lor  this  implies  foresight.  Nor 
would  women  be  valued  merely  as  useful  slaves  or  beasts  of 
burthen.  Both  seses,  if  the  females  as  well  as  the  males  were  per- 
mitted to  exert  any  choice,  would  choose  theu:  partners  not  for 
mental  charms,  or  property,  or  social  position,  but  almost  solely 
from  external  appearance.     All  the  adults  would  marry  or  pair, 

'•  Burohill  says  ('Travels  it  S.  Azara  ('Voyages  dans  V&mitm,^^ 
Africa,'  vol.  ii.  1824,  p.  58),  that  Merid.'  torn.  ii.  1809,  p.  21)  makes 
iinoiig  the  wild  nations  of  Southern  precisely  the  same  roninrlt  in  reeanl 
Africa,  neither  men  norworoeu  ever  to  the  wild  Indian*  of  Sonlh  Ann- 
pass  their  liven  in  a  stat«  of  celibacy,  rko. 
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ftiidall  theof&pring,  asfar  as  thatwas  possible,  would  be  reared; 
fco  that  the  Etrnggle  for  existence  would  be  periodicaDy  ex- 
ceEsively  severe.  Thus  doxii^  these  times  all  the  winditioua  for 
Bezual  selection  would  hare  been  more  favourable  than  at  a 
later  period,  when  man  had  advanced  in  his  intellectual  powers 
but  Lad  retrograded  in  Lis  instincts.  Therefore,  whatever 
influence  seiual  selection  may  have  had  in  producing  the 
differences  between  the  races  of  man,  and  between  man  and 
the  higher  Quadniinana,  this  influence  would  have  been  more 
powerful  at  a  remote  period  than  at  the  present  day,  though 
probably  not  yet  wholly  lost. 

TJie  Manner  of  Action  o/Se!ci«ii  Selection  u-ith  Man/and. — With  , 
primeval  men  imder  the  favourable  conditions  just  stated,  and 
with  those  savages  who  at  the  present  time  enter  into  any 
marriage  tie,  seiual  selection  has  probably  acted  in  the  following 
manner,  subject  to  greater  or  less  interference  from  female  in- 
fanticide, early  betrothals,  &c.  The  strongest  and  most  vigorous 
men, — those  who  could  best  defend  and  hunt  for  their  families, 
wLo  were  provided  witb.  the  best  weapons  and  possessed  the 
most  property,  such  as  a  large  number  of  dogs  or  other 
animals,— would  succeed  in  rearing  a  greater  average  number  of 
ofisprii^  than  the  weaker  and  poorer  members  of  the  same 
tribes.  There  can,  also,  be  no  doubt  that  such  men  would 
generally  be  able  to  select  the  more  attractive  women.  At 
present  the  chiefs  of  nearly  every  tribe  throughout  the  world 
succeed  in  obtaining  more  than  one  wife.  I  tear  from  Mr, 
Mantell,  that  until  recently,  almost  every  girl  in  New  Zealand, 
who  was  pretty,  or  promised  to  be  pretty,  was  tapii,  to  some 
chief  With  the  Kafirs,  as  Mr.  0.  Hamilton  states,"  "  the 
"  chiefs  generally  have  the  pick  of  the  women  for  many  miles 
"  round,  and  are  most  persevering  in  establishing  or  confirming 
"  their  privilege."  We  have 'seen  that  ea«h  race  has  its  own 
style  of  beauty,  and  we  know  tfiat  it  is  natural  to  msa  t»  admire 
each  cbaraoterisijc  point  iif  his  domestic  animals,  dress,  orna- 
ments, and  personal  appearance,  when  carried  a  little  beyond  the 
average.  If  then  the  several  foregoing  propositions  bo  admitted, 
and  I  cannot  see  that  they  are  doubtful,  it  would  be  an  inex- 
plicable circumstance,  if  the  selection  of  the  more  attractive  women 
by  the  more  powerful  men  ot  each  tndbe,  who  would  rear  on  an 
average  a  greater  number  of  children,  did  not  after  the  lapse 
of  many  generations  somewhat  modify  the  character  of  the  tribe. 

When  a  foreign  breed  of  our  domestic  animals  is  introduced 
ialo  H  new  country,  or  when  a  native  breed  is  long  and  carefully 

"  '  AnthropcloEieal  Beinew,"  .7,io,  1870,  p.  iti. 
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attended  to,  either  for  use  or  ornament,  it  is  found  after  Beveral 
generations  to  have  undei^ioneagreateror  less  amount  of  chauge, 
whenever  the  means  of  comparison  exist.  This  follows  from 
unconsoiouB  seleotion  during  a  long  series  of  generations — that  is, 
the  preservation  of  the  most  approved  individuals — without  any 
■wish  or  espectation  of  such  a  result  ofl  the  part  of  the  breeder. 
ito  again,  if  during  many  years  two  careful  breeders  rear  animals 
of  the  game  family,  and  do  not  compare  them  together  or  with  a 
common  standard,  the  animals  are  fonnd  to  have  become,  to  the 
surprise  of  their  owners,  slightly  differeut. "  Eaeh  breeder  has 
impressed,  as  Von  Nathusias  well  expresses  it,  the  character  of 
his  OWE  mind — his  own  taste  and  Judgment — on  his  animals. 
What  reason,  then,  can  be  assigned  why  similar  results  should 
not  follow  from  the  long-continued  selection  of  the  most  admired 
women  by  those  men  of  each  tribo,  who  were  able  to  rear  the 
greatest  number  of  children?  This  would  be  unconscious 
seleotion,  for  an  effect  would  ba  produced,  independently  of  any 
wish  or  espectatioa  on  the  part  of  the  men  who  preferred  certain 
women  to  others. 

Let  us  suppose  the  members  of  a  tribe,  practising  some  form 
of  marriage,  to  spread  over  an  unoccupied  continent ,  they  would 
soon  split  up  into  distinct  hordes,  separated  Aom  each  other  by 
various  barriers,  and  siill  more  effectnally  by  the  incesisant  wars 
between  all  barbarous  nations..  The  hordes  would  thus  be 
exposed  to  slightly  different  conditions  and  habits  of  life,  and 
would  sooner  or  later  come  to  differ  in  some  small  d^ree.  As 
soon  as  this  occurred,  each  isolated  tribe  would  form  for  itself  a 
I  slightly  different  standard  of  beauty ; "  and  then  unconscious 
selection  would  come  into  action  through  the  more  powerful 
and  leading  men  preferring  certain  women  to  others.  Thus 
the  differences  between  the  tribes,  at  first  very  shght,  would 
gradually  and  inevitably  be  more  or  less  increased. 

With  animals  in  a  state  of  nature,  many  cbaraEters  proper  to 
the  males,  such  as  size,  strength,  special  weapons,  courage  imd 
pugnacity,  have  been  acquired  through  the  law  of  battle.  The 
semi-human  progenitors  of  man,  hke  their  allies  the  Quadnimana, 
will  almost  certainly  have  been  thus  modified ;  and,  as  savages 
Still  fight  for  the  possession  of  their  women,  a  similar  process  of 


be  nty  Is  not  abeolntelj  the  sama 
u    thmu^^hout   Enrape;  Bee  thf 
L  of  Haydn  and  Mozart,'  by 

Bomb  t     (otherwise      M,     BcyJe). 
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suleotion  haa  probably  gone  on  in  a  greater  or  lesB  degree  k)  the 
present  day.  Other  characters  proper  to  the  males  of  the  lower 
animals,  such  as  bright  coloiirs  and  varions  ornaments,  ha^ve  been 
acquired  by  the  more  atttactiye  males  having  been  preferred  by 
the  females.  There  are,  however,  esoeptioiial  oases  in  which  the 
males  are  the  selecteis,  instead  of  having  been  the  selected.  We 
recognise  snch  cases  by  the  famaJes  being  more  highly  orna- 
mented than  the  males,— their  ornamental  charaelers  having 
been  transmitted  exclusively  or  chiefly  to  their  female  ofepring. 
One  such  case  has  been,  described  in  the  order  to  which  roam 
belongs,  that  of  the  Ehesus  monkey. 

Man  is  more  powerful  in  body  and  mind  than  woman,  and  in  1 
the  savage  state  he  keeps  her  in  a  far  more  al^ect  state  of  bondage,  j 
than  does  the  male  of  any  other  animal ;  therefore  it  is  not  sur-  / 
prising  that  he  should  have  gained  the  power  of  selection. 
Women  are  everywhere  conscious  of  the  value  of  their  own  beauty ; 
and  when  they  have  the  means,  they  lake  more  delight  in  deco- 
ratii^  themselves  with  all  sorts  of  ornaments  than  do  men.    They 
borrow  the  plumes  of  male  birds,  with  which  nature  haa  decked 
this  sex  in  order  to  charm  the  females.  As  wumen  have  long  been  I 
selected  for  beauty,  it  is  not  surprising  that  some  of  their  sncces-  \ 
Bive  variations  should  have  been  transmitted  exclusively  to  the  I 
Bame   sex;    consequently  that  they  should  have  transmitted) 
beauty  in  a  somewhat  higher  degree  to  their  female  than  to  their  I 
male  offepring,  and  thus  have  become  more  beautiful,  accordingl 
fo    general  opinion,  than  men.     Women  however,  certainly! 
transmit  most  of  their  characters,  including  some  beauty,  to 
their  offepring  of  both  sexes;  so  that  theoontiiiued  preference  by 
the  men, of  esich  race  for  the  more  attiactive  women,  aooordit^  to 
their  standard  of  taste,  will  have  tended  to  modify  in  the  same 
manner  all  the  individuals  of  both  seses  beloi^ing  to  the  race. 

With  respect  to  the  other  form  of  sexual  selection  (which  with 
the  lower  animals  is  much  the  more  common),  namely,  when  the 
females  are  the  selecters,  and  accept  only  those  males  which 
escite  or  charm  them  most,  we  have  reason  to  beh'eve  that  it 
formerly  acted  on  our  progenitors.     Man  in  all  probability  owes  1 
his  beard,  and  perhaps   some  other  characters,  to  inheritance  ' 
from  an  ancient  progenitor  who  thus  gained  his  ornaments.    But  - 
this  form  of  selection  may  have  oecasionaDy  acted  during  later  J 
times;    for  in  utterly  barbarous  tribes  the  women  have  morel 
power  in  choosing,  rejecting,  and  tempting  their  lovers,  or  oil 
afterwards  changing  their  husbands,  than  might  have  been/ 
expected.    As  this  is  a  point  of  some  importance,  I  will  give  in 
detail  such  evidence  as  I  have  been  able  to  collect. 

Itearne  describes  how  a  woman  in  one  of  the  tribes  of  Arctio 
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Araoriea  repeatedly  ran  away  from  her  huRband  and  joined  hef 
lover  ;  and  with  the  Chftrmas  of  S.  America,  according  to  Aaarii, 
divorce  is  quite  optional.  Amongst  the  Abipones,  a  man  oi: 
choosing  a  wife,  bat^ins  with  the  parents  about  the  price.  But 
"  it  frequently  happens  that  the  girl  tescindB  what  has  boeti 
"  agreed  upon  between  the  parects  and  tlio  bridegrooBi, 
"  obstinately  rejecting  the  very  mentioii  of  marriage."  She  often 
runs  away,  hides  herself,  and  thus  eludes  the  bridegroom. 
Captain  Musters  who  lived  with  the  Patagonians,  says  that  thoir 
marriages  are  always  settled  by  inclination ;  "  if  the  parenta 
"  make  a  match  contrary  to  the  daughter's  will,  she  refuses  and 
"  is  neyer  compelled  to  comply."  In  Tierra  del  Tuego  a  young 
man  first  obtains  the  consent  of  the  parents  by  doing  them  some 
service,  and  then  be  attempts  to  carry  off  the  girl;  "  but  if  she  is 
"  unwilling,  she  hides  herself  in  the  woods  until  her  admirer  is 
"  heartily  tired  of  looking  for  her,  and  gives  up  the  pursuit ;  but 
"  this  seldom  happens."  In  the  Fiji  Islands  the  man  seizes  on 
the  woman  whom  he  wishes  for  his  wife  by  actual  or  pretended 
force;  but  "on  reaching  the  home  of  her  abduetor,  should  she  not 
"  approve  of  the  match,  she  runs  to  some  one  who  can  protect 
".her ;  'A,  however,  she  is  satisfied,  the  matter  is  settled  forthwith." 
With  the  Kalmucks  there  is  a  reguJar  race  between  the  bride  and 
bnd^Toom,  the  former  having  a  feir  start;  and  Clarke  "was 
"  assured  that  no  instance  occurs  of  a  girl  beii^  caught,  unless 
"she  has  a  partialily  to  the  pursuer."  Amongst  the  wild  tribes 
of  the  Malay  Archipelago  there  is  also  a  racing  match ;  and  it 
appears  from  M.  Bourien's  account,  as  Sir  J.  Lubbock  remarks, 
that  "  the  race  '  is  not  to  the  swift,  nor  the  battle  to  the  strong,' 
"but  to  the  young  man  who  has  the  good  fortune  to  please 
"his  intended  bride."  A  similar  custom,  with  the  same  result, 
prevails  with  the  Koraka  of  North-Easiem  Asia. 

Turning  to  Africa :  the  Kafirs  buy  their  wives,  and  girls  are 
severely  beaten  by  their  fathers  if  they  will  not  accept  a  chosen 
husband ;  but  it  Js  manifest  from  many  facts  given  by  the  Eev, 
Mir.  Shooter,  that  they  have  considerable  power  of  choice.  Thus 
very  ugly,  though  rich  men,  have  been  known  to  fail  in  getting 
wives.  The  girls,  before  consenting  t*i  be  betrothed,  compel  the 
men  to  shew  themselves  off  first  in  front  and  then  behind,  and 
"eihibit  their  paces."  They  have  been  known  to  propose  to  a 
man,  and  they  not  rarely  run  away  with  a  favoured  lover.  So 
again,  Mr.  Leslie,  who  Wad  intimatelyacquainted  with  the  Kafirs, 
Bays,  "  it  is  a  mistake  to  iniagice  tliat  a  girl  is  sold  by  her  father 
*'  in  the  same  manner,  and  with  the  same  authority,  with  which 
"  ho  would  dispose  of  a  cow."  Amongst  the  degraded  Bush- 
men of  S.  Africa,  "  when  s  girl  has  grown  up  to  womanhood 
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"  without  having  heen  betrothed,  which,  however,  does  not  often 
"  happen,  her  lover  mast  gain  her  approbation,  as  well  as  that  ot 
"the  parents."*  Mr,  Winwood  Eeade  made  inquiries  for  me 
with  respect  to  the  negroes  of  Western  Africa,  and  he  informs 
me  that  "  the  women,  at  least  among  the  more  intelligent  Pagan 
"  tribes,  have  no  difScuity  in  getting  the  husbanda  whom  thej 
"  may  desire,  although  it  is  considered  unwomanly  to  ask  a 
"man  tomarry  them.  They  are  quite  capable  of  falling  in  love, 
"  and  of  forming  tender,  paesionate,  and  ffaithfol  attachments." 
Additional  cases  could  be  given. 

We  thus  see  that  with  savages  the  women  ate  not  in  quite  so 
abject  a  state  in  relation  to  marriage,  as  has  often  been  supposed. 
They  can  tempt  the  men  whom  liiey  prefer,  and  can  sometimes 
reject  those  whom  they  dislike,  either  before  or  after  marriage. 
Preference  on  the  part  of  the  women,  steadily  acting  in  any  one 
direction,  would  ultimately  affect  the  character  of  the  tribe ;  for 
the  women  would  generally  choose  not  merely  the  handsomest 
men,  according  to  their  standard  of  taste,  but  those  who  were  at 
the  same  time  .best  able  to  defend  and  support  tliem.  Such  well- 
endowed  pairs  would  commonly  rear  a  larger  number  of  ofkpring 
than  the  less  favoured.  The  same  result  would  obviously  follow 
in  a  still  more  marked  manner,  if  there  was  selection  on  both  sides ;  I 
that  is  if  the  more  attractive,  and  at  the  same  time  more  powerful  I 
men  were  to  prefer,  and  were  preferred  by,  the  more  attractive.'] 
women.  And  this  doiable  form  of  selection  seeois  actually  to  | 
have  occurred,  especially  during  the  earUer  periods  of  our  long! 
history.  ' 

We  will  now  examine  a  little  more  closely  some  of  the  charac- 
ters which  distinguish  the  several  races  of  man  irom  one  another 
and  fl;om  the  lower  animals,  namely,  the  greater  or  less  deHciency 
of  hair  on  the  body,  and  the  colour  of  the  skin.  We  need  say 
nothing  about  the  great  diversity  in  the  shape  of  the  features  and 
of  the  skull  between  the  different  races,  as  we  have  seen  in  tho 
last  chapter  how  different  is  the  standard  of  beauty  in  tbeso 

«  Aiara,  '  Voyages,'  &c.  torn.  il.  mitive  Marriage,'  1865,  p.  33.     On 

p.   23.     Dobriihoffer,  'An  Aocoont  the  Malays,  Lnbbock,  ibid.  p.  7I>. 

of  the  Abiponea,'  vol.  IL  1822,  p.  The  Eev.  J.  Shooter,  'Ob  tha  Kafirs 

207.     Capt.  Muatera,  in  'Proo.   tt,  of  Natal,' 1857,  pp.  53-60.     Mr.  D. 

Geograph.    Soo^'   vol.    iv.    p.    47.  Leslie, 'Kafir  Character  and  Cnatoms,' 

WUUams  on  the  Fiji  Islandei's,  as  1871,    p.  4.      On    the    Bush-men, 

quoted    bj    Lubboek,     'Origin     of  Burcheli,   'Travels    in    S.    Africa," 

Civilisation,'  1870,  p.  79.     On  the  vol.  ii.  1824,  p.  59.     On  the  Koraks 

Fnegians,  King  and  FitiRoy,  'Vey-  by  McKennan,  as    quoted    by  Mr. 

flge&  of  th«  Adventure  and  Beagle,'  Wake,in' Anthropoiogia,'Oct,  1S73, 

vol.  li.  1839,  p.  183.     On  the  Ksl-  p.  75. 
Binoka,  qioted  by  M'Leiinan,  'Pri- 
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respects.  These  cliaracters  will  therefore  probably  have  been 
acted  on  thiough  eaiual  seleotion;  but  we  b aye  bo  means  ol 
judging  whether  they  have  been  acted  on  chiefly  from  the  male 
or  female  side.  The  musical  faculties  of  roan  have  likewise  been 
already  discussed. 

Ahsenix  of  Hair  on  the  Body,  taid  its  Develcj/ment  <m  the  Face 
and  Scad.— Tiora  the  presence  of  the  woolly  hair  or  lanugo  on 
the  human  fcetus,  and  of  rudimentary  hairs  scattered  over  the 
body  during  maturity,  we  may  infer  tJiat  man  is  descended  from 
some  animal  which  was  bom  hairy  and  remained  so  during  life. 
The  loss  of  hair  ia  an  inconvenience  and  probably  an  injury  to  man, 
even  in  a  hot  climate,  for  he  is  thus  exposed  to  the  scorching 
of  the  sun,  and  to  sudden  chills,  eapecially  during  wet  weather. 
As  Mr.  Wallace  remarks,  the  nativeBis 
protect  their  naked  backs  and  shcralders  with,  sc 

I  No  one  supposes  that  the  nakedness  of  the  skin  ia  any  direct 

[  advantage  to  man ;  his  body  therefore  cannot  have  been  divested 
of  hair  thiough  natnral  selection. "    Nor,  as  shewn  in  a  fonnei 

I  chapter,  have  we  any  evidence  that  this  can  bo  due  to  tho 
direct  action  of  climate,  or  that  it  is  the  result  of  correlated 

I  development. 

The  absence  of  hair  on  the  body  is  to  a  certain  extent  a 
secondary  seiual  character;  for  ia  all  parts  of  the  world  women 
are  less  hairy  than  men.  Therefore  we  may  reasonably  suspect 
that  this  character  has  been  gained  through  sexual  selection. 
We  know  that  the  faces  of  several  species  of  monkeys,  and  large 
snifaces  at  the  posterior  end  of  the  body  of  other  species,  have 
been  denuded  of  hair ;  and  this  we  may  safely  attribute  lo  sexual 
selection,  for  these  surfaces  are  not  only  vividly  coloured,  but  some- 
times, as  with  the  male  mandrill  and  female  rhesus,  much  more 
vividly  in  the  one  sex  than  in  the  other,  especially  during  the 
breeding-season.  I  am  informed  by  Mr.  Bartlett  that,  as  these 
animals  gradually  reach  maturity,  the  naked  Kur&ees  grow 
lai^er  compared  with  the  si?^  of  their  bodies.  The  hair,  how- 
ever, appears  to  have  been  removed,  not  for  the  sake  of  nudity, 
but  that  the  colour  of  the  skin  may  be  more  fully  displayed.    So 

"  'Contribotiona  It.  the  Theory  view  (' Transaitions  of  Devnoshire 

of  Natural  Selection,"  1870,  p.  348.  Assoc,  for  Scienee,"  1870)  remarks, 

Mr.  Wallace  believea  (p.  350) "that  that  had    Mr.  Wallace  "employed 

"some  intelligent  power  has  gnided  "hia  nsual  ingennity  on  the  qnes- 

"  or  itetennined  the  development  of  "Hon  of   man's    hairless    skin,  he 

"  man  ; "  and  he  consideis  the  hair-  "  might  hare  seen  the  fosGibility  of 

less  condition  of  the  sl^in  as  coming  "  its  selection  through  its  superinr 

under  this  head.     The  Rev.  T.  K.  "  bcanty  or  the  health  altachiug  to 
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again  with  many  birds,  it  appeal's  ai 
bean  divested  of  feathers  through  se 
brightly-coloiirod  sfcin. 

Ab  the  body  in  womaM  is  less  hairy  tliaa  in  man,  and  as  this 
character  is  common  to  all  races,  we  may  conclude  that  it  was 
our  feaiale  semi-human  ancestors  who  were  first  divested  of  hair, 
and  that  this  occurred  at  an  extremely  remote  period  before  the 
several  races  had  divei^ed  from  a  common  stock.  Whilst  out 
female  ancestors  were  gradually  acquiring  this  new  chamcter  of 
nudity,  they  must  have  transmitted  it  almost  equally  to  their 
offspring  of  both  sexes  whilst  yom^ ;  so  that  its  transmission, 
as  with  the  omameuts  of  many  mamiuals  and  birds,  has  not  been 
limited  either  by  sex  or  age.  There  is  nothing  surprising  in  a 
partial  loss  of  hair  having  been  esteemed  as  an  ornament  hy  our 
ape-like  pn^enitors,  for  we  have  seen  that  innumerable  strauge 
characters  have  been  thns  esteemed  by  animals  of  all  kinds,  and 
have  consequently  been  gained  through  sexual  selection.  Nor 
is  it  surpiiBtag  that  a  shghtly  injurious  character  should  have 
been  thus  acquired ;  for  we  faiow  that  this  is  the  case  with  the 
plumes  of  certain  birds,  and  with  the  horns  of  certain  stags. 

The  females  of  some  of  the  anthropoid  ajtes,  as  stated  in  a 
former  chapter,  ars  somewhat  less  hairy  on  the  under  surfaca 
than  the  males ;  and  here  we  have  what  might  have  afforded  a 
commencement  for  the  process  of  denudation.  With  lesxject  to 
the  completion  of  the  process  through  semal  selection,  it  is  well 
to  bear  in  mind  the  New  Zealand  proverb,  "  There  is  no  woman 
"  for  a  hairy  man."  All  who  have  seen  photographs  of  the 
Siamese  hairy  family  will  admit  how  ludicrously  hideous  is  the 
opposite  extreme  of  excessive  hairiness.  And  the  king  of  Slam 
had  to  bribe  a  man  to  marry  the  first  hairy  woman  in  the 
family;  and  she  transmitted  this  oharacfer  to  her  young  off- 
spring of  both  sexes." 

Some  races  are  much  more  hairy  than  others,  especially  the 
males ;  but  it  must  not  be  aflsnmed  that  the  more  hairy  races, 
such  as  the  European,  have  retained  their  primordial  condition 
more  completely  than  the  naked  races,  such  as  the  Kalmucks 
or  Americans.  It  is  more  probable  that  the  hairiness  of  the 
former  is  due  to  partial  reversion;  for  characters  which  have 
been  at  some  former  period  loi^  inherited,  are  always  apt  to 
return.  We  have  seen  that  idiots  are  often  very  hairy,  and  they 
are  apt  to  revert  in  other  characters  to  a  lower  animal  type.  It 
does  not  appear  that  a  cold  climate  has  been  influential  in 
leading  to  this  kind  of  reversion ;  excejiling  perhaps  with  tha 

"  'The  VariaUoa  of  ADimala  and  PlaDts  andei  DomBatic^tion,'  vol,  ii 
13)98,  p.  337 
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negroes,  who  have  boen  reared  during  several  generations  in 
the  United  States,"  and  possibly  witli  the  Ainos,  who  inliabit 
the  northern  islands  of  the  Japan  archipelago.  But  the  laws  of 
inheritance  are  so  complex  than  we  can  seldom  understand.  tJieir 
action.  If  the  greater  hairiness  of  certain  races  be  the  result  of 
reversion,  unchecked  by  any  foim  of  selection,  its  extreme 
variability,  even  within  the  limits  of  the  same  race,  ceases  to  be 
remarkable." 

With  respect  to  the  beard  in  man,  if  we  turn  to  our  best  guide, 
the  Quadrumaua,  we  find  beards  equally  developed  in  both 
sexes  of  many  species,  but  in  some,  either  confined  to  the  males, 
or  more  developed  in  them  than  in  the  females.  Prom  this  fact 
and  from  the  curious  arrangement,  as  well  as  the  bright  colours 
of  the  hair  about  the  heads  of  many  monkeys,  it  is  highly 
probable,  as  before  explained,  that  the  males  first  acquired  their 
beards  through  sexual  selection  as  an  ornament,  transmitting 
them  in  most  cases,  equally  or  nearly  so,  to  their  offspring  of 
both  sexes.  We  know  from  Eschricht"  that  with  mankind,  tho 
female  as  well  as  the  male  fcetus  is  furnished  with  much  hair  on 
the  face,  especially  round  the  mouth;  end  this  indicates  that 
we  are  descended  from  pn^niiors,  of  whom  both  sexea  were 
bearded.  It  appears  therefore  at  first  sight  probable  that  man 
has  retained  his  beard  from  a  very  early  period,  whilst  woman 
lost  her  beard  at  the  same  time  that  her  body  became  almost 
completely  divested  of  hair.  Even  the  colour  of  our  beards  seems 
to  have  been  Inherited  from  an  ape-like  progenitor ;  for  when 


»  '  Inyestigations    into    Military 

races  of  man  ■ 

liiLble  to  rever 

Atnetican  Soldiers,'  by  B.  A.  Gould, 

hairy  charactsr 

JS69;  p.  56S  i.^-ObseiTations  were 
<Hr«fui(r  made  on  ths  hairiaess  of 
2129  biaok   and  coloured    aoldieta, 

"Hardly  an 

this  wDvit  has 

■hilst  th^y  wsre  bathing;  and  by 

disfavour  (see  f 

» ii  manifest  at  a  glauce  that  thera  1874,  p.  80)  as  the  above  e, 
"Is  but  little,  if  any,  difference  be-  tion  of  the  \wa  of  hair  in  m 
"tween  the  white  and  the  black  through  seiual  aelectioo;  bu 
Spaces  m  thb  respect."  It  [s,  how-  of  the  opposed  arguments  st 
e*er,certainthatnegrocsiBth«irua-  me  of  inu^h  weiffht.  in  conii 
tive  and  ranch  hotter  iaud  of  Africa, 
hare  remarkably  smooth  bodies.  It 
thould  be  pittieulariy  otuerved, 
that  both  pure  blacks  and  mn- 
lattoea  were  included  in  the  abovB 
SDumeFatiOD;  and  this  is  an  unfor' 
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there  is  anj  difference  in  tint  between  the  bair  of  tbe  bead  and 
tbe  beard,  tbe  latter  is  l^hter  coloured  in  all  monkeys  and  in 
man.  In  those  Quadrnmana  in  whiclJ  tbe  male  bas'  a  lai^ec 
beard  than  that  of  tbe  female,  it  is  fully  developed  only  at 
maturity,  Just  as  with  mankind ;  and  it  is  possible  that  only  tbe 
later  stages  of  development  have  been  retained  by  man.  In 
opposition  to  this  view  of  the  retention  of  tbe  beard  from  an 
early  period,  is  tbe  fact  of  its  grea,t  Tariability  in  different  races, 
and  even  within  the  same  race ;  for  this  indicates  reversion, — 
!oi^  lost  characters  being  very  apt  to  vary  on  re-appeaianoe. 

Nor  must  we  overlook  the  part  which  sesaal  selection  may 
have  played  in,  later  times  ;  fur  wo  know  that  with  savages,  the 
men  of  tbe  beardless  races  take  infinite  paine  in  eradicating  every 
hair  from  their  faces  as  something  odious,  whilst  the  men  of 
the  bearded  races  feel  the  greatest  pride  in  their  beards.  The 
MFomen,  no  doubt,  participate  in  these  feehnga,  and  if  so  sesual 
selection  can  hardly  have  failed  to  have  effected  something  in  the 
course  of  later  times.  It  is  also  possible  that  tbe  long-continued 
habit  of  eradicating  the  b^ir  may  have  produced  an  inherited 
effect.  Dr.  Brown-Sequaid  has  shewn  that  if  certain  animals  are 
operated  on  in  a  particular  manner,  their  o^pring  are  affected. 
J'urtber  evidence  could  be  given  of  the  inheritance  of  the  effects 
of  mutilations;  but  a  (act  lately  ascertained  by  Mr.  Salvin^ 
has  a  more  direct  bearing  on  the  present  question ;  for  be  has 
shewn  that  the  motmots,  which  are  known  habitually  to  bite  off 
the  barbs  of  the  two  central  tail-feathers,  have  the  barbs  of  these 
feathers  naturally  somewhat  reduced.^'  Nevertheless  with  man- 
kind, the  habit  of  eradicating  the  beard  and  the  haiis  on  the 
body  would  probably  not  have  arisen  until  these  had  already 
become  by  some  means  reduced. 

It  is  difleult  to  form  any  judgment  as  to  how  tbe  hair  on  the 
head  became  developed  to  its  present  great  length  in  many  races. 
Escbricht™  states  that  in  the  human  foetus  the  hair  on  the  fa<!0 
daring  the  fifth  month  is  longer  than  that  on  the  head;  and 
this  indicates  that  our  semi-human  progenitors  were  not 
furnished  with  long  tresses,  which  must  therefore  have  been 
a  late  acquisiticn.  This  is  likewise  indicated  by  the  extra- 
ordinary difference  in  the  length  of  the  hair  in  the  different 
races;  in  tbe  negro  the  hair  forms  a  mere  curly  mat;  with  na 
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it  ia  of  great  length,  and  with  the  American  nf.tiTes  it  not  rarely 
reaches  to  the  ground.  Some  species  of  Senmopitheeas  have 
thfiir  hfads  covered  with  moderately  long  hair,  and  this  probably 
Berves  as  an  ornament  and  was  acquired  throi^h  sexual  selection. 
The  same  view  may  perhaps  be  extended  to  mankind,  for  wo 
know  that  long  tresses  are  now  and  were  formerly  much  admired, 
as  may  be  observed  in  the  works  of  almost  every  poet ;  St.  Paul 
says,  "  if  B  woman  have  long  hair,  it  is  a  glory  to  her ;"  and  we 
have  seen  that  in  North  America  a  chief  was  elected  solely  from 
tlie  length  of  his  hair, 

Cdour  of  the  Skin. — The  best  kind  of  evidence  that  in  man  the 
colour  of  the  skin  has  been  modified  through  sexual  selection  ia 
scanty ;  for  in  most  races  the  sexes  do  not  differ  in  this  respect, 
and  oBly  sUghtly,  as  we  have  seen,  in  others.  We  know,  however, 
from  the  many  facts  already  given  that  the  colour  of  the  skin  is 
regarded  by  the  men  of  all  races  as  a  highly  important  element 
in  their  beanty ;  so  that  it  is  a  character  which  would  be  likely 
to  have  been  modifled  through  selection,  as  has  occurred  in 
inuiunerahle  instances  with  the  lower  animals.  It  seems  at  first 
sight  a  monstrous  supposition  that  the  jet-blackness  of  the  n^ro 
should  have  been  gained  through  sexual  selection ;  but  this  view 
is  supported  by  various  analogies,  and  we  know  that  negroes 
adnEre  their  own  colour.  With  mammals,  when  the  sexes 
differ  in  colour,  the  male  is  often  black  or  much  darker  than 
the  feniale ;  and  it  depends  merely  on  the  form  of  iiiheritnnco 
whether  this  or  any  other  tint  is  transmitted  to  both  sexes  or  to 
one  alone.  The  resemblance  to  a  n^ro  inminature  of  Pithecia 
suliirms  with  Ms  jet  black  skiu,  white  rolling  eyeballs,  and  hair 
parted  on  the  top  of  the  head,  ia  almost  ludicrona. 
The  colour  of  the  face  differs  much  more  widely  in  the  various 
•  kinds  of  monkeys  than  it  does  in  the  races  of  man ;  and  we  have 
'  some  reason  to  believe  that  the  red,  blue,  orange,  almost  white 

I  and  black  tints  of  their  skin,  even  when  common  to  both  sexes, 
as  well  as  the  bright  colours  of  their  fur,  and  the  ornamental 
tufts  about  the  head,  have  all  been  acquired  through  sexual 
selection.  As  the  order  of  development  during  growth,  generally 
jndicatfiB  the  order  in  which  the  characters  of  a  species  have 
been  developed  and  modified  during  previous  generations ;  and 
as  the  newly-born  infante  of  the  various  races  of  man  do  not 
differ  nearly  as  much  in  colour  as  do  the  adults,  although  their 
bodies  are  as  completely  destitute  of  hair,  we  have  some  slight 
evidence  that  the  tints  of  the  different  races  were  acquired  at  a 
period  subsequent  to  the  removal  of  the  hair,  which  must  have 
occurred  at  a  very  early  period  in  the  history  of  mac. 
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&uinnw.nj. — -"We  may  conclude  that  the  greater  size,  strengUi, 
jourage,  pugnacity,  and  energy  of  man,  in  comparison  with 
woman,  were  acquired  during  primeval  times,  and  have  subse- 
quently been  augmented,  chiefly  through  the  contests  of  rival 
males  for  the  possession  of  the  females.  The  greater  iiitellectual 
vigour  and  power  of  invention  in  man  is  probably  duo  to 
natural  selection,  combined  with  the  inherited  effects  of  habit, 
for  the  moat  able  men  will  have  succeeded  beet  in  defending  and 
providing  for  themselves  and  for  their  wives  and  ofispriug.  As 
far  as  the  extreme  intricacy  of  the  subject  permits  us  to  judya, 
it  appears  thiit  our  male  ape-like  progenitors  acquired  their 
beards  as  an  ornament  to  cliarm  or  excite  the  opposite  sex,  and 
transmitted  them  only  to  their  male  offspring.  The  females 
apparently  first  had  their  bodies  denuded  of  hau:,  also  as  a 
stxual  ornament;  but  they  transmitted  this  character  almost 
equally  to  both  sexes.  It  ia  not  improbable  that  the  females 
were  modified  in  other  reEpects  for  the  same  purjKMe  and  by  the 
same  means;  so  that  women  have  acquired  sweeter  voices  and 
become  more  beautiful  than  men. 

It  deeerves  attention  that  with  mankind  the  conditions  were 
in  many  respects  much  more  iJiVOTirable  for  sesual  selection, 
during  a  very  early  period,  when  man  had  only  just  attained 
to  the  rank  of  manhood,  than  during  later  times.  For  he  would 
tlien,  as  we  may  safely  conclude,  have  been  guided  more  by  his 
instinctive  passions,  and  less  by  fores^ht  or  reason.  He  would 
have  jealously  guarded  his  wife  or  wives.  He  would  not  have 
practised  infanticide;  nor  valued  bis  wives  merely  as  useful 
^aves ;  nor  have  been  betrothed  to  them  during  iafaaey.  Hence 
we  may  infer  that  the  races  of  men  were  differentiated,  as  far 
as  sexual  selection  is  concerned,  in  chief  part  at  a  very  remote 
apooh;  and  this  conclusion  throws  light  on  the  remarkable  feot 
that  at  the  most  ancient  period,  of  which  we  have  as  jet  any 
record,  the  races  of  man  had  already  come  to  differ  nearly  or 
quite  as  much  as  they  do  at  the  present  day. 

The  views  here  advanced,  on  the  part  which  sexual  selection 
has  played  in  the  history  of  man,  want  scientifio  precision.  He 
who  does  not  admit  this  agency  in  the  case  of  the  lower  animals, 
will  disregard  all  that  I  have  written  in  the  later  chaptttrs 
on  man.  We  cannot  positively  say  that  this  character,  but  not 
that,  has  been  thus  modified ;  it  has,  however,  been  shewn  that 
the  races  of  man  differ  from  each  other  and  from  their  nearest 
idlies,  in  certain  characters  which  are  of  no  service  to  them  in 
their  daily  habits  of  life,  and  which  it  is  extremely  probable 
would  have  been  modified  throi^sh  sexual  selection.  Wo  have 
Ken  that  with  the  lowest  savages  the  people  of  each  tribe  admim 
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ihcir  own  characteristic  (lualities, — the  shape  of  the  head  and 
face,  tho  sqiiareness  of  the  cheek-hones,  the  prominence  oi 
depression  of  the  noso,  the  colour  of  the  skin,  the  length  of  tho 
hair  on  the  head,  the  absence  of  hair  on  the  face  and  body,  or 
the  presence  of  a,  great  beard,  and  eo  forth.  Hence  these  and 
other  such  points  could  hardly  fail  to  be  slowly  and  gradually 
oxa^erated,  from  the  more  powerful  and  able  men  in  each  tribe, 
who  would  succeed  in  rearing  the  largest  number  of  ofepring, 
liaTtng  selectfid  during  many  generations  for  their  wives  tho 
mnst   strongly    characterised   and    therefore    most    attractive 

I  women.  For  my  own  part  I  conclude  that  of  all  the  causes 
which  have  led  to  the  differences  in  external  appearance  between 
the  ra«es  of  man,  and  to  a  certain  extent  betireen  man  and  the 
lower  animals,  scsnal  selection  has  been  tho  most  efficient. 


CHAPTER  XXI. 
Gbnkmal  Sdmmart  aki>  CosCLTisroN. 

Jli.in  conolusroQ  thit  man  is  descenJed  from  some  lower  form— Maiiuur  of 
ilcvelopment — Geneiilogy  of  mau — Intellectual  and  moral  faculties — 
Seiual  aelectioo— Concluding  remarks. 

A  BBIEF  summary  will  be  sufficient  to  recall  to  the  reader's  mind 
the  more  salient  points  in  this  work.  Many  of  the  Tiews  which 
have  been  advanced  are  highly  speculative,  and  some  no  doubt 
will  prove  erroneous ;  but  I  have  in  every  case  given  the  reasons 
which  have  led  m©  to  one  view  rather  than  to  another.  It 
seonjed  worth  while  to  try  how  far  the  principle  of  evolution 
would  throw  light  on  some  of  the  more  complex  problems  in  the 
natural  history  of  man.  False  facts  ai'e  highly  injurious  to  tho 
progress  of  science,  for  they  often  endure  long ;  but  felee  -views, 
if  supported  by  some  evidence,  do  little  harm,  for  every  one 
Itakes  a  salutary  pleasure  in  proving  their  falseness ;  and  when 
this  is  done,  one  path  towards  error  is  closed  and  tho  road  to 
truth  is  often  at  the  same  time  opened. 

The  main  conclusion  here  arrived  at,  and  now  held  by  many 
naturalists  who  are  wall  competent  to  form  a  sound  Judgment, 
is  that  man  is  descended  from  some  less  Ir^My  organised  form. 
The  grounds  upon  which,  this  conclusion  rests  wiU  never  be 
shaton,  for  the  close  similarity  between  man  and  the  lower 
animals  in  embryonic  development,  as  well  as  in  innumerable 
points  of  structure  and  constitution,  both  of  high  and  of  the 
most  trifling  importaace,— the  rudiments  which  he  retains,  and 
the  abnormal   reversions   to  which  he  is  occasionally  liable^- 
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are  facis  which  caWot  be  disputed.  They  ha^e  long  been 
Ijuowh,  but  until  tecpntly  they  told  us  nothing  with  respect  (o 
the  origin  of  man.  Now  when  viewed  hj  the  hght  of  our  know- 
ledge of  the  whole  oiganic  world,  their  meaning  is  lanmistakahle. 
The  great  principle  of  evolution  stands  up  clear  and  firm,  when 
these  groups  of  facta  lare  considered  in  connection  with  others, 
euch  Eis  tite  mutual  afEnities  of  Hie  memberB  of  the  same  group, 
their  geographical  distiibntion  in  past  and  present  times,  and 
tlieir  geological  succession.  It  is  incredible  that  all  these  facta 
should  speak  feilsely.  He  who  is  not  content  to  look,  like  a 
savage,  at  tte  phenomena  Of  nature  as  disconnected,  cannot  an  j 
longer  beUeve  tiiat  man  is  the  work  of  a  separate  act  of  creation. 
He  will  be  forced  to  admit  that  the  close  resemblance  of  the 
embryo  of  man  to  that,  for  instance,  of  a  dog — the  construction 
of  his  skiill,  limbs  and  whole  frame  on  the  same  plan  with  tJiat  of 
other  mammals,  independently  of  the  uses  to  which  the  parts 
may  be  put — the  ocoasionial  re-appearance  of  irarious  structures, 
for  instance  of  several  muscles,  which  man  does  not  normaily 
possess,  but  which  are  common  to  the  Quadrumana— and  a 
crowd  of  analogous  facts — all  point  in  the  plainest  manner  to  tlio 
conclusion  that  man  is  the  co-deecendant  with  other  mammals 
of  a  common  progenitor. 

We  have  seen  that  man  incessantly  presents  individual  differ- 
ences in  all  parts  of  Ms  body  and  m  his  mental  faculties.  These 
differences  or  variations  seem  to  be  induced  by  the  same  general 
causes,  and  to  obey  the  fiame  laws  as  with  the  the  lower  animals. 
.  In  both  cH.ses  Bimilar  laws  of  inheritance  prevail.  Man  tends  toi 
increase  at  a  greater  rate  than  his  means  of  subsistence;  con-l 
sequeutlj  he  is  occasionally  subjected  to  a  severe  struggle  for' 
existence,  and  natural  selection  will  have  effected  whatever  lies  ■ 
within  its  scope.  A  suocjjssion  of  stroi^Ij-marked  variations  of 
a  similar  nature  is  by  no  means  requisite ;  slight  fluctuating 
differeuces  in  the  individual  suffice  for  the  work  of  natural  selec-  . 
tion;  not  that  we  have  any  reason  to  suppose  that  in  the  same 
species,  all  parts  of  the  oi^anisatioK  tend  to  vary  to  the  same 
degree.  We  may  feel  assured  that  the  inherited  effects  of  the 
long-continued  use  or  disuse  of  parts  will  have  done  much  iu 
the  same  direction  with  natural  selection.  ModiEcations  formerly 
of  importance,  though  no  longer  of  any  special  use,  are  long- 
inherited.  When  one  part  is  modified,  other  parts  change 
through  the  principle  of  correlation,  of  which  we  have  instances 
in  many  curious  cases  of  correlated  monstrosities.  Something 
may  be  attributed  to  the  direct  and  definite  action  of  the 
surrounding  conditicns  <jf  life,  such  as  abundant  food,  heat  or 
moisture'  and  lastly,  many  charorrters  of  slight  piiysiologieal 
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-  importaneo,  some  indeed  of  considerable  imfiortanoe,  have  he£B 
gained  through  aesual  selection.  ( 

No  doabt  man,  as  well  as  erery  other  animal, 
Btroctures,  which  eeem  to  onr  limited  knowledge,  not  to  he  m 
ofanyaervice  to  him,  nor  to  have  been  so  formerlj,  either  for  the 
general  conditions  of  life,  or  in  the  relations  of  one  sex  to  the 
other.  Such  stmotures  cannot  be  accounted  for  by  any  form  of 
selection,  or  by  tlie  inherited  effects  of  the  use  and  disuse  ol 
parts.  We  know,  however,  that  many  strange  and  strongly- 
marked  peculiariteB  of  structure  occasionally  appear  in  our 
domesticated  productions,  and  if  their  unknown  causes  were  to 
act  more  uniformly,  they  would  probably  become  common  to  all 
the  individuals  of  the  species.  We  may  hope  hereafter  to 
understand  something  about  the  causes  of  such  occasional  modi- 
flcations,  especially  through  the  study  of  monstrosities:  hence 
the  labours  of  esperimentalists,  such  as  those  of  M.  Camilla 
Bareste,  are  full  of  promise  for  the  future.  In  general  we  can 
only  say  that  the  cause  of  each  slight  variation  and  of  each 
monstroBity  lies  much  more  in  the  constitution  of  the  organism, 
than  in  the  nature  of  the  snrrounding  conditions ;  though  new 
and  changed  conditions  certainly  play  an  important  pait  in 
exciting  organic  changes  of  many  kinds. 

-  Through  the  means  just  epeoifled,  aided  perhaps  by  others 
<t&  yet  undiscovered,  man  has  been  raised  to  his  present  state. 
But  since  he  attained  to  the  rank  of  manhood,  he  has  diverged 
into  distinct  races,  or  as  they  may  be  more  fitly  called,  sub- 
species. Some  of  these,  such  as  the  Negro  and  European,  are 
so  distinct  that,  if  specimens  had  been  brought  to  a  naturalist 
without  any  further  information,  they  would  undoubtedly  have 
been  considered  by  him  as  good  and  true  species.  Nevertheless 
all  the  races  agree  in  so  many  unimportant  details  of  structure 
and  in  so  many  mental  peculiarities,  thattfaese  can  be  accounted 
for  only  by  inheritance  from  a  common  progenitor ;  and  a  pro- 
genitor thus  characterised  would  probably  deserve  to  rank  as  man. 
It  must  not  be  supposed  that  the  divergence  of  each  race  from 
the  other  races,  and  of  all  from  a  common  stock,  can  be  traced 
back  to  any  one  pair  of  progenitors.  On  the  contrary,  at  every 
stage  in  the  process  of  modification,  all  the  individuals  which 
were  in  any  way  better  fitted  for  their  conditions  of  life,  though 
in  diffei'ent  degrees,  would  have  survived  in  greater  numbers 
than  the  less  well-fitted.  The  process  would  have  been  like  that 
followed  by  man,  when  hedoes  not  intentionally  select  particular 
individuals,  but  breeds  from  all  the  superior  individuals,  and 
n^lects  the  inferisr.  He  thus  slowly  but  surely  modifies  his 
ttock,  and  ULConsciousIy  forms  a  new  strain.    So  with  respect 
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to  modifications  acquired  independentlj  of  seiection,  aud  due 
to  variations  arising  from  the  nature  c£  the  orgamsm  and  the 
action  of  the  surrounding  conditions,  or  from  changed  habits  of 
life,  no  single  pair  will  have  been  modified  much  more  than  ite 
other  pairs  inhaiiitmg  the  same  country,  for  all  will  have  been 
oontinaBlly  blended  through  free  intercrossing. 

By  conaiderii^  tb©  embryological  sfcructure  of  man, — tbo 
homologies  which  he  presents  with  the  lower  animals, — the 
rudiments  which  he  retains,— and  the  reversions  to  which  he  is 
,  liable,  we  can  partly  recall  in  imagination  the  former  condition 
of  our  early  progenitors;  and  can  approsimateiy  place  them  ia 
their  proper  place  in  the  zoological  series.  We  thus  learn  that 
man  is  descended  from  a  hairy,  tailed  quadruped,  probably 
arboreal  in  its  habits,  and  an  inhabitant  of  the  Old  World, 
This  creature,  if  its  whole  structnre  had  been  examined  by  a 
naturalist,  would  have  been  classed  amongst  the  Quadmmana, 
as  surelv  as  the  siill  more  ancient  prc^enitor  of  the  Old  and 
Mew  World  monkeys.  The  Qnadrumana  and  all  the  higher 
mammals  are  probably  derived  from  an  ancient  marsupial 
animal,  and  this  through  a  long  line  of  diversified  forms,  from 
some  amphibian-like  creature,  and  this  again  from  eome  fi^-likg 
animaL  In  the  dim  obscurity  of  the  past  we  can  see  that  the 
early  pri^enitor  of  all  the  Tertebrata  must  have  been  an  aquatic 
animal,  provided  with  branoluEe,  with  the  two  sexes  united  in 
the  same  imdividuEil,  and  with  the  most  important  organs  of  the 
body  (such  as  the  brain  and  heart)  imperfectly  or  not  at  all 
developed.  This  animal  seems  to  have  been  mom  lite  the  larvie 
of  the  existing  marine  Ascidians  than  any  other  known  form. 

The  high  standard  of  our  intellectual  powers  and  moral  dis- 
position is  the  greatest  difficulty  which  presents  itself,  after  we 
have  been  driven  to  this  conclusion  on  the  origin  of  man.  But 
every  one  who  admits  the  principle  of  evolution,  must  see  that 
the  mental  powers  of  the  higher  animals,  which  are  the  same  in 
kind  with  those  of  man,  though  so  different  in  degree,  are 
capable  of  advancement.  Thus  the  interval  between  the  mental 
powers  of  one  of  the  higher  apes  and  of  a  fish,  or  between  tbosa 
of  an  ant  and  scale-insect,  is  immense ;  yet  their  development 
does  not  offer  any  special  difficulty ;  for  with  our  domesticated 
animals,  the  mental  faculties  are  certainly  variable,  aud  the 
variations  are  inherited.  No  one  doubts  that  they  are  of  the 
ntmost  importance  to  animals  in  a  state  of  nature.  Therefore 
the  conditions  are  iavourable  for  their  development  through 
natural  selection.  The  same  conclusion  may  be  extended  to  man  r 
vbe  intellect  must  have  been  all-imporf«nt  to  him,  even  at  a  very 
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remote  poriod,  aa  enabling  liim  to  invent  and  uso  lauKuage,  to 
make  weapons,  tools,  traps,  &c.,  whereby  with  tlie  aiil  of  his 
social  habits,  he  long  ago  became  the  most  dominant  of  all  living 
iareatiires. 

A  great  stride  in  the  deTelopment  of  Ihe  intellect  will  have 
followed,  as  soon  as  the  balf-art  and  half-instmct  of  language 
came  into  use ;  for  the  continued  use  ot  language  will  have 
rwicted  on  the  brain  and  produced  an  inherited  effect;  and  this 
again  will  Lave  reacted  on  the  improvement  of  langcage.  As  Mr, 
Chauacey  Wright'  has  weii  remarked,  the  laa^eness  of  the  brain 
in  man  relatively  to  his  body,  compared  with  the  lower  animals, 
may  be  attributed  in  chief  part  to  the  eariy  use  of  some  simple 
form  of  language, — that  wonderful  engine  which  afflses  signs  tt' 
all  sorts  of  objects  and  qualities,  and  excites  trains  of  thought 
which  would  never  arise  from  the  mere  impression  of  the 
aens^,  or  if  they  did  arise  could  not  be  followed  out.  The 
higher  intellectual  powers  of  man,  such  as  those  of  ratiocination 
abstraction,  self-consciousness,  <fec.,  probably  follow  from  the  con- 
tinued improvement  and  eserciss  of  the  otJier  mental  fiicnltiee. 

The  development  of  the  moral  quaUtiea  is  a  more  interesting 
problem.  The  foundation  lies  in  the  social  instincts,  including 
under  this  term  the  family  ties.  These  instincts  are  highly 
complex,  and  in  the  ca^e  of  the  lower  animals  give  special 
tendencies  towards  eeitain  definite  actions;  bat  the  r 
portant  elements  are  love,  and  the  distinct  emotion  of  sj 
Animals  endowed  with  the  social  instincts  take  pleasure  in  one 
another's  compan  j,  warn  one  another  of  danger,  defend  and  aid 
one  another  in  many  ways.  These  instincts  do  not  extend  to  al! 
the  indiriduals  of  the  species,  but  only  to  those  of  the  samo 
community.  As  they  are  highly  beneficial  to  the  species,  they 
have  in  all  probabihty  been  acquired  through  natural  selection. 

A  moral  being  is  one  who  is  capable  of  reflecting  on  his 
past  actions  and  Ineir  motives— of  approving  of  some  and 
disapproving  of  others;  and  the  fact  that  man  is  the  one  being 
who  cei-tainly  deserves  this  designation,  is  the  greatest  of  all 
distinctions  between  him  and  tJie  lower  animals.  But  in  the 
fourth  chapter  I  have  endeavoured  to  shew  that  the  moral  sense 
follows,  firstly,  &om  the  enduring  and  ever-present  nature  of  the 
social  instincts ;  secondly,  from  man's  appreciation  of  the  appro- 
iiation  and  disapprobation  of  his  fellows;  aad  thirdly,  from  the 
high  activity  of  his  mental  faculties,  with  past  impressions  ex- 
tremely Tivid ;  and  in  these  latter  respects  he  differs  fiom  the 
lower  animals.     Owing  to  this  condition  of  mind,  man  cannot 

'  'On  the  Limits  of  Nafui-id  Seiecljon,'  ia  lie  ■Nortli  Ainencaa 
Btview,"  Oct.  1870,  p.  295. 
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Avoid  looking  both  backwards  and  forwards,  and  compansg 
past  impressions.  Hence  after  somo  temporary  desire  or  x)assion 
h^  mastered  Ms  social  instincts,  he  reflects  and  compares  the 
now  weakened  impression  of  such  past  impulses  with  the  ever- 
present  social  instiiictB ;  aiid  he  then  feels  that  sense  of  dissatis- 
faction which  all  unsatisfied  instincts  leave  behind  them,  he 
therefore  resolves  to  act  differently  for  the  future, — and  this  is 
conscience.  Any  instinct,  permanently  stroller  or  more  enduring 
than  another,  gives  rise  to  a  feelii^  which  we  express  by  sajing 
that  it  ought  to  be  obeyed.  A  pointer  dog,  if  able  to  reflect  on 
his  past  conduct,  would  say  to  himself,  I  ought  (as  indeed  we 
say  of  him)  to  have  pointed  at  that  hare  and  not  have  yielded 
to  the  passing  temptation  of  tmnting  it 

Social  animals  are  impelled  partly  by  a  wish  to  aid  the  members 
of  their  community  in  a  general  manner,  but  more  commonly  to 
perform  certain  definite  actions.  Man  is  impelled  by  the  same 
general  wish  to  aid  his  fellows ;  but  has  few  or  no  special  instincts. 
He  differs  also  from  the  lower  animals  in  the  power  of  expressing 
his  desires  by  words,  which  thus becomea  guide  to  the  aid  required 
and  bestowed.  The  motive  to  give  aid  is  likewise  much  modified  in 
Euan  :  it  no  longer  consists  solely  of  a  blind  instinctive  impulse, 
but  is  much  influenced  by  the  praise  or  blame  of  his  fellows. 
The  appreciation  and  the  bestowal  of  praise  and  blame  both 
rest  on  sympathy ;  and  this  emotion,  as  we  have  seen,  is  one  of 
the  most  important  elements  of  the  social  instincts.  Sympathy, 
though  gained  as  an  instinct,  is  also  much  strengthened  by 
exercise  or  habit.  As  all  men  desire  their  own  liappiness, 
praise  or  blame  is  bestowed  on  actions  and  motives,  according  as 
they  lead  to  this  end ;  and  as  happiness  is  an  essential  port  of 
the  geiieral  good,  the  greatest-happiness  principle  indirectly 
serves  as  a  nearly  safe  standard  of  right  and  wrong.  As  the 
reasoning  powers  advance  and  experience  is  gained,  the  remoter 
effects  of  certain  lines  of  conduct  on  the  character  of  the  indi- 
vidual, and  on  the  general  good,  are  perceived;  and  then  the  self- 
r^arding  virtues  come  within  the  scope  of  public  opinion,  and 
receive  praise,  and  fieir  opposites  blame.  But  with  the  less 
civilised  nations  reason  often  errs,  and  many  bad  customs  and 
base  superstitions  come  within  the  same  scope,  and  are  then 
esteemed  as  high,  virtues,  and  their  breach  as  heavy  crimes. 

The  moral  faculties  are  generally  and  justly  esteemed  as  ot 
fiighcr  value  than  the  intellectual  powers.  But  we  shonld  bear 
in  mind  that  the  activity  of  the  mind  in  vividly  recaUii^  past 
impressions  is  one  of  the  fnndamenfal  though  secondary  bases 
of  conscience.  This  affords  the  strongest  argument  tor  educating 
and  stimulating  in  all  possible  ways  the  intellectual  faculties  c^ 
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every  human  being.  No  doubt  a  man  with  a  torpid  mind,  if  his 
tociai  affections  and  8ymi>athies  are  well  developed,  will  bo  led 
to  good  actionis,  and  may  have  a  fairly  sensitiye  eonscience.  But 
whatever  renders  the  imagination  more  vivid  and  strengthena 
the  habit  of  recalling  and  comparing  past  impressions,  will 
mako  the  conscience  more  sensitive,  and  may  even  somewhat 
compensate  for  weak  social  affections  and  sympathies. 

The  moral  nature  of  man  has  reached  its  present  standard, 
partly  through  the  advancement  of  his  reasoning  powers  and 
consequently  of  a  just  pubUc  opinion,  but  especially  from 
his  sympathies  having  been  rendered  more  tender  and  widely 
diffused  through  the  offecte  of  habit,  example,  instruction,  and 
reflection.  It  is  not  Jmprot>ahle  that  after  long  practice  virtnous 
tendencies  may  be  inherited.  With  the  more  civilised  races,  the 
conviction  of  the  existence  of  an  all-seeing  Deity  has  had  a 
potent  influence  on  the  advance  of  morality.  Ultimately  man 
does  not  accept  the  praise  or  blame  of  his  fellows  as  his  sole 
guide,  though  few  escape  this  influence,  but  his  habitual 
nonvictiom,  controlled  by  reason,  afford  him  the  safest  rule, 
His  conscience  then  becomes  the  supreme  Judge  and  monitor. 
Nevertheless  the  first  foundation  or  origin,  of  the  moral  sense 
lies  in  the  social  instincts,  including  sympathy;  and  these 
instincts  no  doubt  were  primarily  gained,  as  in  the  case  of  llie 
lower  animals,  through  natural  selection. 

The  belief  in  God  has  often  been  advanced  as  not  only  tho 
greatest,  but  the  most  complete  of  all  the  distinctions  between 
man  and  the  lower  animals.  It  is  however  impossible,  as  wo 
have  seen,  to  maintain  that  this  belief  is  innate  or  instinctive  in 
man.  On  tho  other  hand  a  beUef  in  all-pervading  spiritnal 
agencies  seems  to  be  imiversal ;  and  apparently  follows  from  a 
considerable  advance  in  man's  reason,  and  from  a  stiU  greater 
advance  in  his  faculties  of  imagination,  curiosity  and  wonder.  I 
am  aware  that  the  assumed  instinctive  behef  in  God  has  been 
used  by  many  i)ersons  as  an  argument  for  His  existence,  lint 
this  is  a  rash  argument,  as  wo  should  thus  be  compelled  to 
believe  in  the  existence  of  many  criiel  and  malignant  spirits,  only 
a  little  more  powerful  than  man ;  tor  the  belief  in  them  is  far 
more  general  than  in  a  beneficent  Deity.  The  idea  of  a  universal 
and  beneficent  Creator  does  not  seem  to  arise  in  tho  mind  of  man, 
until  he  has  been  elevated  by  long-continued  culture. 

He  who  believes  in  the  advancement  of  man  from  some  low 
organised  form.willnaturallyaskhowdoesthisl'earon  the  belief 
in  the  immoi'tality  of  the  soul.  The  barbarous  races  of  man,  as 
Bir  J.  Lubbock  has  shewn,  poEsess  no  jlear  belief  of  this  kind ; 
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but  arguments  deiivod  from  tue  primeval  beliefe  of  sayages  are, 
fts  we  have  just  seen,  of  little  or  no  ataJI.  Few  persons  feel  nay 
anxiety  from  the  impossibility  of  determining  at  what  precise 
period  in  the  development  of  the  individual,  from  the  flrst  trace 
of  a  minute  germinal  vesicle,  man  becomes  an  immortal  being; 
and  there  is  no  greater  cause  for  anmefy  because  the  period 
cannot  possibly  be  determined  in  the  graduaUyascendii^  organic 

I  am  aware  that  the  conclusions  arrived  at  in  this  wort 
will  be  denounced  by  some  as  highly  irreligious ;  but  he  who 
denounces  them  is  bound  to  shew  why  it  is  more  irreiigioTia  to 
explain  the  origin  of  man  as  a  distinct  species  by  descent  from 
some  lower  form,  through,  the  laws  of  variation  and  natnral 
selection,  than  to  explain  the  birth  of  the  individual  through 
the  laws  of  ordinary  reproduction.  The  birth  both  of  the 
specicB  and  of  the  individual  are  equally  parts  of  that  grand 
sequence  of  evenle,  which  our  minds  refuse  to  accept  as  the 
result  of  blind  chance.  The  understanding  revolts  at  such  a 
conclusion,  whether  or  not  we  are  able  to  believe  that  every  slight 
variation  of  structure, — the  union  of  each  pair  in  marriage, — 
the  dissemination  of  each  seed,— and  other  such  events,  have  aU 
been  ordained  tor  some  special  purpose. 

Sexual  selection  has  been  treated  at  great  Isngth  in  this 
work;  for,  as  I  have  attempted  to  she^?,  it  has  played  an 
important  part  in  the  history  of  the  organic  world.  I  am 
aware  that  much  remains  doubtful,  but  I  have  endeavoured 
to  give  a  fair  view  of  the  whoie  case.  In  'the  lower  divisions 
of  the  animal  kingdom,  sexual  selection  seems  to  have  done 
nothing:  such  animals  are  often  affixed  for  life  to  the  same 
spot,  or  have  the  sexes  combined  in  the  same  individual,  or 
what  is  still  more  important,  their  perceptive  and  intellectual 
fnoulties  are  not  sufficiently  advanced  to  allow  of  the  feelings  of 
love  and  jealousy,  or  of  the  exertion  of  choice.  When,  however, 
wo  come  t«  the  irthroi)oda  and  Yertebrata,  even  to  the  lowest 
classes  in  those  two  great  Sub-Kingdoms,  sexual  selection  haa 
effected  much. 

In  the  several  great  classes  of  the  animal  kingdom,— in 
mammals,  birds,  reptiles,  fishes,  insects,  and  even  crustaceans, 
—the  differences  between  the  sexes  follow  nearly  the  same 
rules.  The  males  are  almost  always  the  wooers;  and  they 
alone  are  armed  with  special  weapons  for  fighting  with  their 
rivals.    They  are  generally  stronger  and  lai^r  than  the  females, 

'  The  R6T.  J.  A,  Picton  gires  t,  discosaioD  to  this  effect   m  his  'Kew 
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ind  are  endowed  with  the  I'equisite  qualitjos  of  co-jrago  and 
pugnacity.  They  are  provided,  either  exclusivelj  or  in  a  much 
higher  degree  than  the  females,  with  (HgaoB  for  vocal  or  instni- 
menial  music,  and  with  odoriferous  glands.  They  are  ornamented 
with  infinitely  diversified  appendages,  and  with  the  most 
brilliant  or  conspicuous  colours,  often  arranged  in  elegant 
patterns,  whilst  the  females  are  unadorned.  When  the  Bexes 
differ  in  more  important  structures,  it  is  the  male  which  is 
provided  with  speciai  Bense-organs  for  discovering  the  female, 
with  locomotiTe  organs  for  reaching  her,  and  often  with 
prehensile  organs  for  holding  her.  These  various  structures  for 
charming  or  securing  the  female  are  often  developed  in  the  mala 
during  only  part  of  the  year,  namely  the  breeding-season.  They 
nave  in  many  cases  been  more  or  less  transferred  to  the  females ; 
and  in  the  latter  case  they  often  appear  in  her  as  mere  rudiments 
They  are  lost  or  never  gained  by  the  males  after  emasculation 
Generally  they  are  not  developed  in  the  male  during  eftrlj 
youth,  but  appear  a  short  time  before  the  age  for  reproduction, 
■  Hence  inmost  cases  (he  young  of  both  sesesresemble  each  other; 
and  the  female  somewhat  resembles  her  joung  offspring  through- 
out life.  In  almost  every  great  cla£s  a  few  anomalons  cases 
occur,  where  there  has  been  an  almost  complete  transposition  of 
the  characters  proper  to  the    w  fimales  assuming 

characters  which  properly  bel  g  h  maJ  This  surprising 
unifonnity  in  the  laws  regu  n  h  diif  nces  between  the 
sexes  in  so  many  and  saeh  wid  para  ed  ■ises,  is  intelligible 
if  we  admit  the  action  of  on       mm  n  cauae,  namely  sexual 


Seiual  selection  depends  on  h  es  rtain  individuals 

over  others  of  the  same  eei,  in  relation  to  the  propagation  of  the 
species ;  whilst  natural  selection  depends  on  the  success  of  both 
eeies,  at  ail  ages,  in  relation  to  the  general  conditions  of  life. 
The  sexual  struggle  is  of  two  kinds ;  in  the  one  it  is  between  the 
individuals  of  the  same  sex,  generally  the  males,  in  order  to  drive 
away  or  Idll  their  rivals,  the  females  remaining  passive ;  whilst  in 
/  the  other,  the  stm^Ie  is  likewise  between  the  individnala  of  the 
same  ses,  in  order  to  excite  or  charm  those  of  the  opposite 
sex,  generally  the  females,  which  no  longer  remain  passive,  but 
select  the  more  agreeable  partners.  This  latt«r  kind  of  selection 
is  closely  analogous  to  that  which  man  unintentionally,  yet 
effectually,  brings  to  bear  on  his  domesticated  productions, 
when  he  preserves  during  a  long  period  the  most  pleasing  or 
Tisefal  individuals,  without  any  wish  to  modify  the  breed. 

The  laws  of  inheritance  determine  whether  characters  gained 
inrough  semal  selection  ty  either  ses  shall  be  transmitted  to  the 
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same  sex,  or  to  both ;  as  we!l  afi  the  age  at  which  they  shall  be 
developed.  It  appears  that  Tariations  arising  late  in  life  are 
commonlr  transmitted  to  one  and  the  stme  sex,  Variabihtj  is 
the  necessary  basia  for  the  action  of  selection,  and  is  wholly 
independent  of  it.  It  follows  from  this,  that  variatioaa  of  tho 
same  general  nature  have  often  been,  taken  advantage  of  and 
accnmulated  through  sexual  selection  in  relation  to  the  propaga- 
tion of  the  species,  as  well  as  through  natural  selection  in 
relation  to  the  gejieral  purposes  of  life.  Hence  secondary 
^sual  characters,  when  equally  transmitted  to  both  sexes  can  be 
distinguished  from  ordinary  speeifie  characters  only  by  the  light 
of  analogy.  The  modifications  acquired  through  sexual  selection 
are  often  so  strongly  pronounced,  that  the  two  sesea  have 
frequently  been  ranked  as  distinct  species,  or  even,  ae  distinct 
genera.  Snch  strongly-marked  difEeicnces  must  be  in  some 
manner  highly  important ;  and  we  know  that  they  have  been 
acquired  in  some  instances  at  the  cost  not  only  of  inconvenience, 
but  of  exposure  to  actual  danger. 

The  belief  in  the  power  of  sexual  selection  rests  chiefly  on 
the  following  considerations.  Certain  characters  are  confined 
to  one  sex ;  and  this  alone  renders  it  probable  that  in  most  1 
cases  they  are  connected  with  the  act  of  reproduction.  In 
inaumarahle  instances  these  characters  are  fully  developed  only 
at  maturity,  and  often  during  only  a  part  of  the  year,  which 
is  always  the  breeding-season.  The  males  (passing  over  a  few 
exceptional  cases)  are  the  more  active  in  courtship ;  they  are  the 
better  armed,  and  are  rendered  the  more  attractive  in  various  ways. 
It  is  to  be  especially  observed  that  the  males  display  their 
attractions  with  elaborate  care  in  the, presence  of  the  females; 
and  that  they  rarely  or  never  display  them  excepting  daring 
the  season  of  love.  It  is  incredible  that  all  this  should  be 
purposeless.  Lastly  we  have  distinct  evidence  with  some  quad- 
rupeds and  birds,  that  the  individuals  of  one  sex  are  capable  of 
feeling  a  strong  antipathy  or  preference  for  certain  individuals 
of  the  other  sex. 

Bearing  in  mind  these  facts,  and  the  marked  resiilte  of  man's 
unconscious  selection,  when  appUed  to  domesticated  animals  and 
cultivated  plants,  it  seems  to  me  almost  certain  that  if  the 
individuals  of  one  sex  were  during  a  loi^  series  of  generations  to 
prefer  pairing  with  certain  individuals  of  the  other  sex,  charac- 
terised in  some  peculiar  manner,  the  oflspring  wonid  slowly  but 
surely  become  modified  in  this  same  manner.  I  have  uol 
attempted  to  conceal  that,  excepting  when  the  males  are  more 
numerous  than  the  females,  or  when  polygamy  prevails,  it  is 
doubtful  how  the  more  attractive  males  succeed  in  leaving  a 
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iarger  niimber  of  oflspriiig  to  inherit  ileir  Enperiority  in  orna- 
meiite  or  other  charms  than  the  less  attractive  males;  bnt  1 
have  shewn  that  this  would  probably  follow  from  the  females, — 
efipeeially  the  more  vigorous  ones,  which  would  be  the  first  to 
breed, — preferring  not  only  the  more  attrafltjve  bat  at  the  same 
time  the  more  vigorous  and  Tjctorious  males. 

Although  we  have  soma  positive  evidence  that  birds  appro- 
date  bright  and  beautiful  objects,  as  with  the  bower-birds  of 
Ausli'aUa,  and  although  they  certainly  appreciate  the  power  of 
song,  yet  I  fully  admit  that  it  is  astonishing  that  the  femaics 
of  many  birds  and  some  mammals  shoaid  be  endowed  with 
sufficient  tasta  to  appieciarte  ornaments,  which  we  have  reason  to 
attribute  Ia  sexual  selection ;  and  this  is  even  more  astonishing 
in  the  case  of  reptiles,  fish,  and  insects.  But  we  really  know 
little  about  the  minds  of  the  lower  animals.  It  cannot  be 
supjxjsed,  for  instance,  that  male  birds  of  paradise  or  peacocks 
should  take  such  pains  in  erecting,  spreading,  and  vibrating 
their  beautiful  plumes  before  the  females  for  no  purpose.  We 
should  remember  the  fact  given  on  excellent  authority  in  a 
former  chapter,  that  several  peahens,  when  debiirred  from  an 
admired  male,  remained  widows  during  a  whole  season  rather 
than  pair  with  another  bird. 

Nevertheless  I  know  of  no  fact  in  natural  history  more  wonder- 
ful than  that  the  female  Argus  pheasant  should  appreciate  the 
exquisite  shading  of  the  ball-and-socket  ornaments  and  the 
elegant  patterns  on  the  wing-feathers  of  the  male.  He  who 
thinks  that  the  male  was  created  as  he  now  exists  must  admit 
that  the  great  plumes,  which  prevent  the  wings  from  being  used 
for  flight,  and  which  are  displayed  during  courtship  and  at  no 
other  time  in  a  maimer  quite  peculiar  to  this  one  species,  were 
given  to  him  as  an  ornament.  If  so,  he  must  likewise  admit  that 
the  female  was  created  and  endowed  with  the  capacity  of  appre- 
ciating such  ornaments.  I  differ  only  in  the  conviction  that  Ihe 
male  Argus  pheasant  acquired  his  beauty  gradually,  through  the 
preference  of  the  females  during  many  generations  for  the  more 
highly  ornamented  males ;  the  testheyo  capacity  of  the  females 
having  been  advanced  through  exercise  or  habit,  just  as  our  own 
taste  is  gradually  improved.  In  the  male  through  the  fortunate 
chance  of  a  few  feathers  being  left  unchanged,  we  can  distinctly 
trace  how  smiple  spots  with  a  little  fulvous  shading  on  one  sido 
may  hava  been  developed  by  small  steps  into  the  wonderful 
ball-and-socket  ornaments;  and  it  is  probable  that  they  were 
actually  thus  developed. 

Everyone  who  admits  the  principle  of  evolution,  and  yet 
feels  great  difficulty  in  admitting  that  female  mammals,  birds, 
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reptiles,  and  fish,  could  have  acquired  the  higt  taste  implied  by 
the  beauty  of  the  males,  and  which  generally  coincides  with  our 
own  standard,  shonid  reflect  that  the  nerve-ceUs  of  the  brain  in 
the  highest  as  well  aa  in  tbe  lowest  meniberB  of  the  Vertebrate 
series,  are  derived  from  those  of  the  common  progenitor  of  this 
great  Kingdom.  For  we  can  thus  see  how  it  has  come  to  pass 
that  cei'tain  mental  fecultiea,  in  various  and  widely  distinct 
groups  of  animals,  have  been  developed  in  nearly  the  same 
manner  and  to  nearly  the  same  d^ree. 

The  reader  who  has  taken  the  trouble  to  go  throngh  the 
several  chapters  devoted  to  sexual  selection,  will  be  able  to 
judge  how  far  the  conclusions  at  which  I  have  arrived  are 
supported  by  sufficient  evidence.  If  he  accepts  these  ooncinsioos 
he  may,  I  think,  safely  estend  them  to  mankind ;  but  it  would 
be  auperflnous  hero  to  repeat  what  I  have  so  lately  said  on  the 
manner  in  which  sexual  selection  apparently  has  acted  on  man, 
both  on  the  male  and  female  side,  causing  the  two  Boxes  to  differ 
in  body  and  mind,  and  the  several  races  to  differ  from  each 
other  in  various  charactors,  as  well  as  from  their  ancient  and 
Jowlynai^anised  progenitors. 

He  who  admits  the  principle  of  sexual  selection  will  be  led 
to  the  remarkable  conclusion  that  the  nervous  system  not  only 
regalates  most  of  -the  existing  functions  of  tbe  body,  but  has 
indirectly  influenced  the  progressive  development  of  various 
bodily  structures  and  of  certain  mental  qualities.  Courage, 
pugnacity,  perseverance,  strength  and  size  of  body,  weapons  of 
all  kinda,  musical  o:^ns,  both  vocal  and  instrumental,  bright 
colours  and  ornamental  appendages,  have  all  been  indirectly 
gained  by  the  one  sex  or  the  other,  through  the  exertion  of 
choice,  the  influence  of  love  and  jealousy,  and  th  appreciation 
of  the  beantilnl  in  sound,  colour  or  form  ;  and  these  powei*  of 
the  mind  manifestly  depend  on  the  development  of  the  bxain. 

Man  scans  with  scrupulous  care  the  character  and  pedigree 
of  his  horses,  cattle,  and  dogs  before  he  matches  them ;  but 
when  he  comes  to  his  own  marriage  he  rarely,  or  never,  takes 
any  such  care.  He  is  impelled  by  nearly  the  same  motives  as 
the  lower  animals,  when  they  are  left  to  their  own  free  choice, 
though  he  is  in  so  far  superior  to  them  that  he  highly  values 
mental  charms  and  virtues.  On  the  other  hand  he  is  strongly 
attracted  bymere  wealth  or  rank.  Yet  ho  m^ht  by  selection  do 
something  not  only  for  the  bodily  constitution  and  frame  of  his 
Aflbprii^,  but  for  their  intellectual  and  moral  qualities.  Both 
sexes  ought  to  refrain  from  marriage  if  they  are  in  any  marked 
degree  inferior  in  body  or  mind ;  but  such  hoxtes  are  Utopian  and 
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will  never  be  even  partially  realised  until  the  laws  of  iniieritanca 
are  thoronghij  known.  Everyone  does  good  seryice,  who  aids 
towards  this  end.  Wlen  the  principles  of  breeding  and  in- 
heritance are  better  understood,  we  shall  not  hear  ignorant 
members  of  our  legislature  rejecting  with  seom  a  plan  for 
ascertaining  whether  or  not  consaagnineous  marriages  are 
injurious  to  man. 

The  advancement  of  the  welfare  of  mankind  is  a  most  intricate 
problem :  all  ought  to  refrain  from  marriage  who  cannot  avoid 
abject  poverty  for  their  children ;  for  poverty  is  not  only  a  great 
ovil,  but  tends  to  its  own  increase  by  leading  to  recklessness  in 
marriage.  On  the  other  hand,  as  Mr.  Galton  has  remarked,  if 
the  prudent  avoid  marriage,  whilst  the  reckless  marry,  the 
inferior  members  tend  to  supplant  the  better  members  of 
society.  Man,  like  every  other  animal,  has  no  doubt  advanced 
to  his  present  high  condition  through  a  struggle  for  existence 
consequent  on  his  rapid  multiplication ;  and  if  he  is  to  advance 
still  higher,  it  is  to  be  feared  that  be  must  remain  subject  to  a 
severe  struggle.  Otherwise  he  would  sink  into  indolence,  and 
the  more  gifted  men  would  not  be  more  successfni  in  the  battle 
of  hfethan  the  less  gifted.  Hence  our  natural  rate  of  increase, 
though  leading  to  many  and  obvious  evils,  mast  not  be  greatly 
diminished  by  any  means.  There  should  be  open  competition 
for  all  men ;  and  the  most  able  should  not  be  prevented  by  laws 
or  customs  from  succeeding  best  and  rearing  the  largest  number 
of  offepring.  Important  as  the  struggle  for  existence  has  been 
and  even  still  is,  yet  as  far  as  the  highest  part  of  man's  nature 
is  concerned  there  are  other  agencies  more  important.  For  the 
moral  qualities  are  advanced,  either  directly  or  indirectly, 
much  more  ttwough  the  effects  of  habit,  the  reasoning  powers, 
instruction,  religion,  &c.,  than  through  natural  selection ; 
though  to  this  latter  agency  may  be  safely  attributed  the 
social  instincts,  which  afforded  the  basis  for  the  development  of 
the  moral  sense. 

The  main  conclusion  arrived  at  in  this  work,  namely  that 
man  is  descended  from  some  lowly  organised  form,  will,  I  regret 
to  think,  be  highly  distasteful  to  many.  But  there  can  hardly 
bo  a  doubt  that  we  are  descended  from  barbarians.  The  aston- 
ishment which  I  felt  on  first  seeing  a  party  of  Teugians  on  a 
wi!d  and  broken  shore  will  never  be  forgotten  by  me,  for  tho 
reflection  at  once  rushed  into  my  mind — such  were  our  ancestors. 
These  men  were  absolutely  naked  and  bedaubed  with  paint, 
their  long  hair  was  tangled,  their  mouths  frothed  with  esdte- 
ment,  and  their  expression  was  wild,  startled,  and  diEtmstfol, 
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They  possessed  hardiy  any  arts,  and  like  wild  animals  lived  on 
what  they  oonld  catch ;  they  had  no  gOTemment,  and  were 
merciless  to  every  one  Eot  of  tieir  own  small  tribe.  He  who  has 
Been  a  savage  in  his  native  land  will  not  feel  much  shame,  if 
Ibrced  to  acknowledge  that  the  blood  of  some  more  humble 
creature  flows  ia  his  veins.  Tor  my  own  xwrt  I  would  as  soon 
be  descended  from  that  heroic  little  monkey,  who  braved  his 
dieaded  enemy  in  order  to  save  the  life  of  his  keeper,  or  from 
that  old  baboon,  who  descending  from  the  mountains,  carried 
away  in  triumph  his  young  comrade  &om  a  crowd  of  astonished 
dogs — aa  from  a  savage  who  delights  to  torture  bis  enemies, 
offers  up  bloody  sacrifices,  practises  infanticide  witliout  remorse, 
treats  bis  wives  like  slaves,  knows  no  decency,  and  is  haunted 
by  the  grossest  superstitions. 

Man  may  be  excused  for  feeling  some  pride  at  having  risen, 
though  not  throT^h  his  own  exertions,  to  the  very  summit  of  the 
organic  scale ;  and  the  fact  of  bis  having  thus  risen,  instead  of 
having  been  aboriginally  placed  there,  may  give  him  hope  for  a 
still  higher  destiny  in  the  distant  future.  But  we  are  not  here 
concerned  with  bopM  or  fears,  only  with  the  truth  as  far  as  our 
reason  permits  us  to  discover  it ;  and  I  have  given  the  evidence 
to  thebeatofmyablhty.  We  must,  however,  acknowledge,  as  it 
seems  iome,  that  man  with  all  his  noble  qualities,  with  sympathy 
which  feels  for  the  most  debased,  with  benevolence  which  extends 
not  only  to  other  men  bat  to  the  humblest  living  creature,  with 
his  god-like  intellect  which  has  penetrated  into  the  movements 
and  constitution  of  the  solar  system — with  all  these  exalted 
powers— Man  still  bears  in  his  bodily  frame  the  indiiliblt  stamp 
of  fej»  lowlj  origin. 
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SEXUAL  SELECTION  IN  RELATION  TO  M0NKEY3. 
(neprin/erf/j-oniNATDSE,  JVDceni6er2,  1876,  p.  IS.) 


In  the  discussion  on  Sexual  Selection  in  my  'Doscent  of  Mao, 
no  ease  interested  and  perplexed  me  so  much  as  tlie  brightly- 
coloiu'ed  hinder  eads  and  adjoining  parte  of  certain  monkeys. 
As  these  parts  are  more  brightly  coloured  in  one  sex  than  the 
other,  aad  as  they  become  more  brilliant  during  the  season  of 
love,  I  concluded  that  the  colours  had  been  gained  as  a  sexual 
attraction.  I  was  well  aware  that  I  thns  laid  myself  open  to 
ridicule;  thoi^h  in  fact  it  is  not  more  surprising  that  a  moakey 
should  display  his  bright-red  hinder  end  than  that  a  peacock 
should  display  his  magnificent  tail,  I  had,  however,  at  that 
time  no  evidence  of  monkeys  exhibiting  this  part  of  their  bodies 
during  their  courtship ;  and  such  display  in  the  case  of  birds 
affords  the  best  evidence  that  the  ornaments  of  the  males  are  of 
service  to  them  by  attracting  or  exciting  the  females.  I  have 
lately  read  an  article  by  Joh.  von  Fischer,  of  Gotha,  published 
in  '  Der  Zoologische  Garten,'  April  X876,  on  the  expre^on  of 
monkeys  under  various  emotions,  which  ia  well  worthy  of  study 
by  any  one  interested  in  the  subject,  and  which  shows  that  the 
author  is  a  careful  and  acute  observer.  In  this  article  there  is 
an  account  of  the  behaviour  of  a  young  male  mandrill  when  he 
first  beheld  himself  in  a  looking-glass,  and  it  is  added,  that  after 
a  time  he  turned  round  and  presented  his  red  hinder  end  to  the 
glass.  Accordingly  I  wrote  to  Herr  J.  von  Fischer  to  ask  what 
he  supposed  was  the  meaning  of  this  strange  action,  and  he  has 
Bent  me  two  long  letters  full  of  new  and  curious  details,  which 
will,  1  hope,  be  hereafter  published.  He  says  that  he  was  him- 
self at  first  perplexed  by  the  above  action,  and  was  thus  led 
carefully  to  observe  several  individuals  of  various  other  species 
of  monkeys,  which  he  has  long  kept  in  his  house.     He  finds  that 
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not  only  the  mandrill  (Cjinocephidus  morwonl  but  the  drill  CC. 
hucophwus)  and  three  other  kinds  of  baboons  (O.  hamadryas, 
sphinas,  and  babouin),  also  Cynopiihncun  niyer,  and  Mamctts  rhesus 
and  nemesirinvs,  turn  this  part  of  their  bodies,  which  in  all  these 
Bpeciea  is  more  or  less  brightly  colooied,  to  him  when  they  ara 
pleased,  and  to  other  persons  as  a  sort  of  greeting.  He  took 
paina  to  em's  a  ManaiMt  rrtesus,  which  he  had  kept  for  flye  years, 
of  this  indecorous  habit,  and  at  last  sncceeded.  Theso  monkeys 
are  particularly  apt  to  act  in  this  manner,  grinning  at  the  same 
time,  when  first  introduced  to  a  new  monkey,  but  often  also  to 
their  old  monkey  friends;  and  after  this  mutual  display  they 
begin  to  play  together.  The  yoimg  mandrill  ceased  spon- 
taneously after  a  time  to  act  in  this  manner  towards  his  master, 
Von  Fischer,  but  continued  to  do  so  towards  persons  who  were 
strangers  and  to  new  monkeys.  A  young  Cynopithecus  niyer 
never  acted,  ssceptii^  on  one  occasion,  in  this  way  towards  his 
master,  but  frequently  towards  strangers,  and  continues  to  do  so 
up  to  the  present  time.  From  these  facts  Vou.  Fiseher  concludes 
that  the  monke^ra  which  behaved  in  this  manner  before  a  look- 
ing-glass (viz.  the  mandrill,  drill,  CynopWiecas  niger,  Maoaoui 
rhcsm  and  nemesirmus)  acted  as  if  theit  reflection  were  a  new 
acquaintance.  The  mandrill  and  drill,  which  have  their  hinder 
ends  especially  ornamented,  display  it  even  whilst  quite  youi^, 
more  frequently  and  more  ostentatiously  than  do  the  other 
kinds.  Nest  in  order  comes  OyTiocephalus  hamadryas,  whilst  the 
other  species  act  in  this  manner  seldomer.  The  individuals, 
however,  of  the  same  sj^cies  vary  in  this  respect,  and  some 
which  were  very  shy  never  displayed  thmr  hinder  ends.  It 
deserves  especial  attention  that  Vou  Fischer  has  never  seen  any 
species  purposely  exhibit  the  hinder  part  of  its  body,  if  not  at 
all  coloured.  This  remark  applies  lo  many  individuals  of 
Maavjus  cynomtilgus  and  CercocAus  radiatvs  (which  is  closely 
allied  to  M.  rhesus),  to  three  species  of  Cercopithecus  and  several 
American  monkeys.  The  habit  of  tumisg  the  hinder  ends  as  a 
greeting  to  an  old  friend  or  new  acquaintance,  which  seems  to 
UB  so  odd,  is  not  really  more  so  than  the  habits  of  many 
savages,  for  instance  that  of  rubbing  their  bellies  with  their 
hands,  or  rubbing  noses  together.  The  habit  with  the 
mandrill  and  drill  seems  to  be  instinctive  or  inherited,  as  it  was 
followed  by  very  young  animals;  but  it  is  modified  or  guided, 
like  so  many  other  instincts,  by  observation,  for  Von  Fischer 
says  tliat  they  take  pains  to  make  their  display  fully;  and  if 
made  before  two  observers,  they  turn  to  him  who  seems  to  pay 
Iha  most  attention. 
With  respect  to  the  origin  of  the  habit.  Von  Fischer  remarks 
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tbat  liis  monkeys  like  to  have  their  naked  hinder  ends  patted  or 
stroked,  and  that  they  then  grunt  with,  pleasure.  They  often 
also  turn  this  part  of  their  bodies  to  other  monkeys  to  have  bits 
of  dirt  picked  off,  and  so  no  donht  it  would  be  with  respect  to 
thorns.  But  the  habit  with  adult  animals  is  connected  to  a 
certain  extent  with  seiuai  feelings,  for  "^o-a  Fischer  watched 
throi^h  a  glass  door  a  female  Gynopitltecus  niyer,  and  she 
during  several  days,  "  umdrebte  und  dem  Mannchen  mit  gur< 
gelndea  Tonen  die  stark  geiothete  SitzflSche  zeigte,  was  ich 
friiher  nie  an  diesem  Thierbemerkt  hatte.  Beim  Anblick  dieses 
Gegenstandos  erregte  sich  das  Mannchen  sichtlicb,  dens  es 
polteita  heflig  an  den  Staben,  ebenfalls  gurgelnde  Laut«  aue- 
stOBsend."  Aa  all  the  monkeys  which  have  the  hinder  parts  of 
their  bodies  more  or  less  brightly  coloured  live,  according  to  Yon 
JPischer,  in  open  rocky  places,  he  thinks  that  these  colours  servo 
to  render  one  sex  conspjcuons  at  a  distance  to  the  otter;  but,  as 
monkeys  are  such  gregarious  animals,  I  should  have  thoi:^!t 
that  there  was  no  need  for  the  seias  to  recognise  each  other  at  a 
distance.  It  seems  to  me  more  probable  that  the  bright  colours, 
whether  on  the  face  or  hinder  end,  or,  as  in  the  mandrill,  on 
both,  serve  as  a  sexual  ornament  and  attraction.  Anyhow,  as  we 
now  know  that  monkeys  have  the  habit  of  taming  their  hinder 
ends  towards  other  monkeys,  it  ceases  to  be  at  all  surprising 
'hat  it  should  have  been  this  part  of  their  bodies  which  has 
been  more  or  loss  decorated.  The  fact  that  it  is  only  the 
monkeys  thus  characterised  which,  as  far  as  at  present  known, 
act  in  this  manner  as  a  greeting  towards  other  monkeys  renders 
it  doubtful  whether  the  habit  was  first  acquired  from  some 
independent  cause,  and  that  aftorwards  the  parts  in  question 
wore  coloured  as  a  sesua!  ornament ;  or  whether  the  colouring 
and  the  habit  of  taming  round  were  first  acquired  through 
variation  and  sexual  selection,  and  that  afterwards  the  habit 
was  retained  as  a  sign  of  pleasure  or  as  a  greeting,  through  the 
principle  of  inherited  association.  This  principle  apparently 
comes  into  play  on  many  occasions:  thus  it  is  generally  admitted 
that  the  songs  of  birds  serve  mainly  as  an  attraction  during  the 
season  of  love,  and  that  the  leks,  or  great  congregations  of  the 
black  grouse,  are  connected  with  their  courtship ;  but  the  habit 
of  singing  has  been  retained  by  some  birds  when  they  feel  happy, 
for  instance  by  the  common  robin,  and  the  habit  of  congregating 
has  been  retained  by  the  blfick  grouse  during  other  seasons  of 
the  year. 

I  beg  leave  to  refer  to  one  other  point  in  relation  to  sesiial 
selection.  It  has  been  objecfcd  that  this  form  of  selection,  as 
tar  as  the  ornamente  of  the  males  are  concerned,  implies  that  aU 
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the  females  within,  the  same  district  must  possess  and  exetds« 
esactiy  the  same  taste.  It  slumld,  however,  be  observed,  in  the 
first  place,  that  although  the  range  of  Tajiation  of  a  species  may 
be  veiy  large,  it  is  by  no  means  indefinite.  I  have  elsewhere 
given  a  good  instance  of  this  fact  in  the  pigeon,  of  which  thei-e 
are  at  least  a  hnndted  varieties  differing  widely  in  their  colours, 
and  at  least  a  score  of  varieties  of  the  fowl  differing  in  the  same 
kind  of  way ;  but  the  range  of  colonr  in  these  two  species  is 
extremely  distinct.  Therefore  the  females  of  natural  spectes 
cannot  have  an  nnliniited  scope  for  their  taste.  In  the  second 
place,  I  prMiime  that  no  supporter  of  the  principle  of  sexnal 
selection  believes  that  the  females  select  partioulai  points  of 
beauty  in  the  males ;  tie j  are  merely  esciied  or  attracted  in  a 
greater  degree  by  one  male  than  by  another,  and  this  seems  often 
to  depend,  especially  with  birds,  on  brillant  colouring.  Even 
man,  excepting  perhaps  an  artist,  does  not  analyse  the  slight 
differences  in  the  features  of  tlie  woman  whom  he  may  admire, 
on  which  her  beauty  depends.  The  male  mandrill  has  not  only 
the  hinder  end  of  his  body,  but  his  face  gorgeously  coloured 
and  marked  with  oblique  ridges,  a  yellow  heard,  and  other  omaf 
nients.  Wo  may  infer  from  what  we  see  of  the  variation  of 
inimab  under  domestication,  that  the  above  several  ornaments 
of  the  mandrill  were  gradually  acquired  bj  one  individual  vary- 
ing a  little  in  one  way,  and  another  individual  in  another  way. 
The  males  which  were  the  handsomest  or  the  most  attractive  in 
any  manner  to  the  females  would  pair  oftenest,  and  would  leave 
rather  more  offspring  than  other  males.  The  offspring  of  the 
former,  although  variously  intercrossed,  would  either  inherit  the 
peculiarities  of  their  fathers  or  transmit  an  increased  tendency 
to  vary  in  the  same  manner.  Consequently  the  whole  body  ot 
males  inhabiting  the  same  country  would  tend  from  the  effects 
cf  constant  intercrossing  to  become  modified  almost  uniformly, 
bnt  sometimes  a  little  more  in  one  character  and  sometimes  in 
another,  though  at  an  extremely  slow  rate;  all  ultimately  being 
thus  rendered  more  attractive  to  the  females.  The  process  is 
like  that  which  I  have  called  unconscious  selection  by  man,  and 
of  which  I  have  given  several  instances.  In  one  country  the 
inhabitants  value  a  fleet  or  light  dog  or  horse,  and  in  another 
country  a  heavier  and  more  powerful  one;  in  neither  country 
is  there  any  selection  of  individual  animals  with  lighter  or 
stronger  bodies  and  limbs ;  nevertheless  after  a  considerable  lapse 
of  time  the  individuals  ate  found  to  have  been  modified  in  the 
desired  manner  ahnost  uniformly,  though  differently  in  each 
country.  In  two  absolutely  distinct  countries  inhabited  by  the 
sair;3  species,  the  individuals  of  which  can  never  during  long 
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ages  Iiave  intennigmted  and  intercrossed,  and  where,  moreovor 
the  variations  will  probably  not  have  been  identicallj  the  same. 
ResTial  selection  might  cause  the  niaJes  to  differ.  Nor  does  the 
beliei'  appear  to  me  altt^ether  fanciful  that  two  sets  of  females, 
Burrounded  by  a  very  different  enTironment,  would  be  apt  to 
acquire  somewhat  different  tastes  with  respect  to  form,  sound, 
or  colour.  However  this  may  be,  I  have  given  in  my  '  Descent 
of  Man'  instances  of  closely-allied  birds  inhabiting  distinct 
conntries,  of  which  the  yonng  and  the  females  cannot  'le  distin- 
guished, whilst  the  adult  males  difer  considerably,  and  this 
nifty  bo  attribaled  with  much  prolwHIity  to  flic  action  of  sciua; 
?eiwtao:u 
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^sthe'tic   faculty,  net   highly   deve- 

500. 

leped  in  savages,  93. 

Abiootor  of   the    fifth    metatarsal, 

Affection,  maternal,  70 ;  manifestation 

presencs  of,  in  mio,  42. 

of,  by  animals,  70;  parental  and 
tillBl,  partly  the  result  of  natural 

Abercrombie,  Dr.,  on  disease  of  the 

bi-aia  affecting  epeech,  88. 

selection,    105  ;   mntnal,   of  birds. 

Abipones,  marriage  customa  of  the, 

410;  shewn  by  birds   in  confine- 

598. 

ment,  for  certain  persons,  411. 

Aboii-Simbol,  osTts  of,  168. 

Africa,   probably  the    birthplace    of 

AboTiioD,  pievaleDce  of  the  practice 

man,  155;   Sonth.  crossed  popula- 

of, 46. 

tion  of,  174;   South,  retention  of 

AbstractioQ,  power  of,  in  animals,  83. 

colour  by  the  Dutch  in, IBS;  South, 

Analles,  Btridolation  of,  306. 

proportion  of  the  BCies  in  the  but- 
terflies of;  250  ;  tattooing  pmctised 

Ananikodaciylua  capeasii,  seiual  dif- 

fereneea  of  colour  in,  S57. 

in,    574;     Horthern,    coifiure     ot 

Aacentor  modularia,  473. 

natives  of,  675. 

Acclimatisation,  dilTerence  of,  in  dif- 

Agassil,    L.,   on  conscience   in  dogs, 

faront  races  of  men,  167. 

103;    on   the    coincidence   of  the 

races  of  man  with  loological  pro- 

283,285 imdimeiitBrystridulating 

vinces,    169;    on    the    number  of 

oi^ana  ia  female,  388. 

spedes  of  man,  174;  on  the  court- 

Acilitu aulcatua,  elytra  of  the  female, 

ship  cf  the  tand-snaila,  262 ;  on  the 

276. 

brightness  of  the   coloure  of  ntala 

Acomua,  derelopment  of  spurs  in  tlic 

fishes  during  the  breeding  eeason. 

female  of,  450. 

S'lO;   on  the  frontal  protuberance 

Acridiidffi    striduUtioB   of  the,  282. 

Cichla,     340,     345;     male     fishes 

gans  in  female,  288. 

hatching  ova  in  their  mouths,  345 ; 

seiual  differences  in  colour  of  thro- 

rupedal  gait,  42. 

mida,  345;    on   the  slight   sexual 

Acting,  178. 

A:tM>e,  bright  colours  of,  260. 

56 1 ;  on  the  tattooing  of  the  Ama- 

Adams. Mi.,  migration  of  biids,  108 ; 

zonian  Indiana,  576. 

Intelligence  of  nut-hatch,  418;  on 

the  BonAijciila  c-mlincnsit,  461. 

of  charactei-s  in  birds,  463;    va- 

Admiral  bntterflr,  313. 

Adoption  of  the  young  of  other  ani- 

484. 

mals  by  female  monkeys,  70. 

Agehms  phankera,  326,  416. 

Adyancement  in   the    crganio   scale, 
Von  Baer's  definition  of,  164. 

ijbj,  on  the  diflerenoe  between  the 
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Ajrion  fiomiu™;  Mies  of,  290, 

of,  29;  native,  variability  of,  174; 

igrioflida,  Jiffereiice  in  the  Mies  of. 

and    negroes,  difference    of,    197 ; 

aversion  of,  to  hair  on  the  fece,  580. 

Ak^ue,  tertian,  dog  sagei-iag  from,  8. 

AUAvnis  polytima.  Toung  of,  487. 

Iflgsof.  531,  533. 

Aiiio3,iiairine3aofthe,  560. 

Albino  birds,  419. 

iishos,   159;   rocal  organs  of  the, 

A'ca  tarda,  jonng  of,  486. 

566. 

Al€eapal«iata,5li>. 

Alder  nnd   Hancock,   MM.,    DO    th( 

Amphi-Kivs,  159. 

Allen,  J.  A.,  Tigonr  of  birds  earliest 

while  young,  485. 

ference  of  tamperatnre,  light,  &o.. 

Amunoph   III.,    negro    charactrr    of 

on    birds,    225;  colours    of  birds. 

features  of,  168. 

422 ;  oD   tiie   relative  sise  of  the 

Anal  appendages  of  insects,  375. 

seies  of  Cidlorhimt  vr^ia,   515; 

Analoijoiis  variation  in  the  plumage  >f 

on  the  mane  of  Otana}«bata,  521 ; 

birds,  385. 

on  the  iniring  of  aeak,   523;   on 

Anas,  462. 

saiual  difference,  in  the  colour  of 

acHta,  male  plumage  of,  393. 

bats,  534. 

bosohas,  male  plumage  of,  393. 

S.,   on    the    habits   of  ffoph- 

histriamca,  484. 

pt>r«^   366;    on    the    plumes   of 

pmdaia,  374. 

herons,  391 ;  on  the  Ternal  moult 

at  Ifercdhsl>ulmIai.%3B3. 

of,  486  ;  white  nuptial  plumage  ci; 

Alligator,  courtship  of  the  male,  221, 

351 ;  ro»ring  of  Hia  male,  567. 

Anatidffi,  voices  of.  374. 

AmadaTat,  pugnacity  of  male,  366. 

AruucjmiiUi,  differences  in  the  seieE 

Amadina  Lathami,  diapUj  of  plumage 

of,  290. 

br  the  male,  402. 

Andaman    islanders,    susceptible    tii 

■  oastoBoKs,  display  of  plnmage 

change  of  climate,  183. 

bv  the  male,  402. 

Anderson,  Dr.,  on  the  tail  of  Masacua 

Amazons,    butterflies   of   the,    250: 

bnimieas,  59 ;  the  £ufo  eiiaiiTiim- 

fishes  of  the,  343. 

sis,  349 ;  sounds  of  EahU  arimxta. 

America,  Taiiation  in  the   sknib  of 

353. 

-4nd™m./u;ca,292. 

aborigines    of,    169;    lice   of   th-. 

Anglo-Saions,  estimation  of  the  beard 

l.;.ti»ei  of,  170;  general  beardless- 

among  the,  581. 

ness  of  the  natives  of,  560. 

Animala,  domesticated,  more    fertilt 

,    North,    buttevflie!    of,     250; 

than  wild,  45;    cruelty  of  savage. 

Indiana  of,  womra  a  cause  of  strife 

to,    113;    characters    common   to 

among  the,  661 ;  Indians  of,  their 

man  and,  146  ;  domestic,  change  of 

notions    of    female    beauty,    577, 

breeds  of,  596. 

580. 

Annelida,  264 ;  colours  ot,  265. 

,  Sonth,  character  of  the  natives 

Ambmm  tesseSatttm,  sounds  produced 

by,  306. 

173 ;  piles  of  stones  in,  179  ;  ei- 

A-xolia  crtiiateUus,  male,  crest  of,  354  ■ 

tioclicn  of  the  fossil  horse  of,  191 ; 

pugnacity  of  the  male,  354 ;  throaf. 

desert-birds  of,  490;  slight  seiual 

pouch  of,  36*. 

dilTarence  of  the  aborigines  of,  561 ; 

prevalence  of  infanticide  in,  592. 

ci/gtwides,  415 ;  knob  at  the  baw 

American    languages,    often    highly 

of  the  b«ai£  of;  426. 

artificia!,  91. 

hyperboreas,  whitene»  of,  482. 

Amei'icanj,  wii.'e  gEog:'aj>hiea]  range 
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amelopes,  gunerallj-  polygamoaB,  217; 
horns  of;  231,  501;  caniae  teeth  of 
some  male,  502  ;  ose  of  horns  of 
50B ;  dorsal  cirestB  in,  530 ;  dew- 
Isps  of,  531 !  winter  ohanee  of  two 
species  of,  54S ;  pecalia 
of,  543. 

Antennffi,  furnished  with  < 
the  male  of  Peathe,  276 

A  itthidivni  71 
279, 


Anthophora  ac 

279. 
fwdwa,  difierenee  of  the  seieg  in, 

292. 
AntbropidiB,  152. 
Aaihui,  moulting  of,  392. 
Antics  of  birds,  380. 
Antigaa,  Dr.  Micholson's  obserrationB 

on  yellovf  fever  in,  165. 
Atttilocapra  americana,  horns  of,  234, 

504,  507. 

AnHlops  bssoitrtica,  homed  females  of, 

505,  506,  507 ;  seinal  difference  in 
the  coloar  of;  535. 

^—  Dorcas  and  eachore^  504. 

enrAore,  homs  o^  509. 

Humiana,  rudimentary  oaninee  in 

the  young  male  of,  514. 
niger,  ^ng-siag,  caaiaa,  and  jor- 

gon,  seiual  differences  in  the  colours 

of,  536. 

oreas,  homs  of,  234. 

sa^a;  polygamous  haMtsof;  217. 

strepaioeros,  homs  of,  234. 

sabg<ittitrosa,    absence    of    snb- 

nrbital  pits  in,  529. 
Antipathy,  shewn  by  birds  in  condne- 

ment,  to  certsiu  persons,  411. 
Ants,  147  ;  large  size  of  the  cerebral 

ganglia  io,  54 ;  soldier^,  large  jaws 
'     "3 ;    playing     together,      69 ; 


memory  ii 
of,  by  me. 


of  the  antenns,  89 
17;  difierenca  of  th 
; ;  recognition  of  eae' 
«c  separatian,  292. 


r  the  s. 


s,  307,  a 


Apathus,  ( 

292. 
Apalwa  L 
Apes,  difference  of  the  young,  from 
tbe  aJult,  g ;  semi-erect  attitude  of 
aome,  52  ;  mastoid  proeessea  of,  63 ; 
inflTLeaces   of  the  jaw-mnsclea   on 
the  physiogDoniy  of,  54 ;  female, 
destjtote    of  large    caniues,    63; 
building  platforms,  62  ;  imitative 
faculties    of,    129;    anthropomor- 
phous,   153;  probable  speedy  ei- 
teiToination  of  the,  156  ;  Qratiolet 
ou  the  erolation  of,  177 ;    csaine 
teeth   of   male,    502;    females    ot 
some,  less  haiiy  beneath  than  the 
males,  601. 
long-armed,  their  mode  of  pro- 
Aphasia,  Dr.  Batemsn  on,  83. 
Apis  melHfica,  large  male  of,  279. 
ApoUo,  Greek  statues  of;  581, 
Apoplexy  in  Ce&ud  Asors,  7. 
Appendages,  tuutl'of  insects,  276. 
Approbation,  influence  of  the  love  of, 

109, 116, 131. 
Aprosraktm  scapulatas,  437. 
Apits.  proportion  of  aeies,  255. 
frequency  of    white 


1,  495. 


plun    ^ 
AquSa  chrysaitos,  4< 
Arab  women,  elahor 

coifTure  of,  533. 
Arabs,  fertility  of  crosses  with  other 

races,  171;  gashing  of  cheeks  and 

temples  among  the,  574. 
Arachnida,  272. 
Arakhan,  artificial  widening  of   tiie 

forehead  by  the  natires  of,  683. 
Arboricola,  young  of,  468. 
ArcAeopteryx,  158. 
Arotiidffi,  coloration  of  the,  314. 
Ardea  asha,  rafescens,  and  cierulea, 

change  of  colour  in,  494,  495. 
cservlea,  breeding  in  immature 

-gularis,  change  of  plnm^e  in, 

495. 

hemdias,   lore-gestares   of  the 

male,  380. 

—  ■  ■.  ludooiciantt,  r^g  of  mature  plu- 
mage in,  483;    continued   growth 

'  and  plumes  in  the  male  of, 


485. 


■s  of,  3 
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Ardeola,  yiMiDg  of,  46S. 

Ardetta,  changes  of  plumage  in,  461. 

Ai^ateuil,  22, 

Argus  pheasaot,  384,  403,462;  dis- 
play of  plumage  hj  tke  male,  J9S ; 
ocellated  EpoU  of  the,  42S ;  grsida- 
tion  of  characters  in  the,  434. 

Argyll,    Dnke   of,    on    the    physical 

weakness  of  man,  63;  the  fashion- 

implemeuta  peeuliai 


s,  hsbits  of,  300. 


<n  the  an 


m  betwc 


right  and  wrang,  125;  on  t^e 
mitire  ciTiltsation  of  man,  143  ;~  on 
the  plamage  of  tha  male  Argus 
pheasSLt,  398;   on   Urosticte  Ben- 


Argyt 


1,  coloui'inft  of  the  lower  eur- 


epiius,  seinal  diiTerences   in 
the  wings  of,  277. 
Ailstocracf,  incieased  beiut;  of  the. 

Arms,  proportions  iff,  in  soldiera  and 
Efiilors,3S;  direction  of  the  hair  on 
the,  151. 

and   hands,  free   use    of,  ioili- 

rectly  correlated  with  diminntion 


Atropus  pulsaiorius,  21 


nals,  73. 


a  hTmenopten 


rasite  with  a  sedentary  male,  211. 
Audaboa,  J.  J.,  on  the  pinioned  goo^e, 
105;  on  the  Epecnlnm  o! Mergua 
eUGU/tatu3j  236;  on  the  pugnacity 
of  male  birds,  3S3,  366  ;  on  Telrao 
capulo,  367 ;  on  Ardea  ni/cticoraz, 
368 ;  on  SttoiieUa  tudovkiima,  368 ; 
on  the  vocal  organs  of  Tetnio 
cytpido,  371;  on  the  drumming  of 
the  male  Tetrao  umieHtis,  375;  on 
sounds  produced  by  the  nightjar, 
376 ;  on  Ardta  herodias  and  Cat!,- 
arUs  jola.  380 ;  on  Msmaa  poln- 
glottaa,  393 ;  on   display  in   male 

colouriB  some  finches,  394;  recog- 
.  dog  by  a 


416;  c 


n  of  n 


e  by  fem 


Arrows-heads,   stone,   general   resem 

blance  of;  179. 
Arrows,  use  of;  179. 

the,  26. 
Artery,    effect    of    tying,    npon    th 
Utei^  channels,  32. 

Arts  practised  by  sarages,  179. 

the  rocks  of,  263. 
Aficidta,   afiinity  of  the   lancelet  tc 
159  ;  tadpole-liko  larvte  of,  159. 

some,  360. 


548. 


s,648. 


bediebath,  ears  of,  15. 

^ .  taofgiaatjtaj  colour   of  the  raff 

of,  537;  hair  oh  tlie  head  of,  f.49. 
Aievchai,  sti-idalation  of,  306. 


birds,  456  ;  on  the  habits  of  wood- 
pecbei's,  458;  on  Somiyci/la  caro- 
(inensis,  461;  on  young  females  of 
3)/ranga  astiva  acquiring  male  i  ha- 
racters,  462;  on  the  immatnre 
plum;ige  of  thrushes,  4S4;  on  the 


aage,48*;    on  the  growth  of 


the  ■ 

Ardea    ludtrviaiaiia,    485 ; 

change  of  colour  in  some  s 

Ardea,  494 
Audubon    and    Bachman.   H. 
ninels    flghting,   500 ; 
inadian  lyni,  521. 
Anghey,  Prof.,  on  jattle.snakf 
Austen,   K.L.,  on  Aaolis  cri 

354. 
i  nstralis,  not  the  birthplace 

155;    half-castes    killed 

oatiresof,  170;  Iiceofth« 

;f,   170;  prevalence  of  fei 

^ntidde  in,  592. 
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Atutrsjia,    South,    variation    in    th 

fknlls  of  nlwrigines  of,  26. 

Anstralians,  colonr  of  newborn  ohi 

di-en  of,  557 ;  relative  height  of  th 

es     f   559  i  woman  a  canse  c 

war  g  the,  561. 

A  i    d  iBol   difference  in  the 

1  f  he,  537. 

Xjm  measurements  of  the,  34; 

gr       hair    among    the,   559 ; 
■       '  -■'      "       ■nthe,561; 


1     gh 


fthe. 


th  proportion  of  raet  and 
women  among  the  Gnaranjs,  244; 
nn  Falamedea  comMla,  366 ;  on  the 
beards  of  the  Gaaranys,  561 ;  on 
strife  for  women  among  the  Gnanas, 
561 ;  on  infmtidde,  577,  593  ;  on 
the  eradication  of  the  eyebrows  and 
ejplashes  bj  the  Indiana  of  Para- 
gaaj,  580 ;  on  poijandrj  among 
the  Guanas,  593 ;  celibacy  unknown 
among  the  sayagea  of  South  Ame- 
rica, 594;  on  tlie  freedom  of 
divorce  among  the  Charrnas,  598. 


Baoba^e,  C,  on  the  greater  proportioi 
of  illegitimate  female  births,  244. 

BabiTusa,  tusks  of  the,  518. 

Baboon,  revenge  In  a,  69 ;  lage  ei 
cited  in,  by  reading, 


Bagehot,  W.,  on  the  social  virtues 
among  primitive  men,  117  ;  slavery 
formerly  beneficiil,  117;  on  the 
valae  of  obedience,  130 ;  on  human 
progress,  132  ;  on  the  persistence 
of  savage  tribes  In  classical  times, 
183. 

Bailly,  E.  M.,  on  the  mode  of  fighting 
of  the  Italian  bnfiaio,  508  ;  on  the 
fighting  of  stags,  610. 

Bain,  A.,  on  the  sense  of  duty,  98; 
aid  springing  from  sympathy,  103 ; 
on  the  basis  of  sympathy,  106 ;  on 
love  of  approbation,  ic,  109 ;  on 
the  idea  of  beauty,  584. 

Baird,  W.,  on  a  difference  in  colour 
Itetween  the  males  and  females  of 
some  EntO£oa,  2S0. 

Baker,  lli-„  observation  on  the  pio- 
portion  of  the  sexes  In  pheasant- 
chicks,  247. 

,  Sir  S.,  oa  the  fondness  of  the 

Arabs  for  discordant  music,  380 ;  on 
sesuai  difference  in  the  colours  of 
an  antelope,  53S  ;  on  the  elephant 
and  rhinoceros  attacking  whits  or 
-■-        ,  the  disfigure- 


74;    e 


luifes- 


nale. 


m  n    by   ts  compuiions,  103. 

Cap     mane  of  the  male, 

H  madrva  ,   mane   of   the 
52 

Bab  us,  effects  of  intoiicatmg  li- 
qu  n  7;  earsoi;  15;  diversity 
hem  ntalfacumeain,27;liands 
of  50  habits  of,  51;  variability 
of  he  ta  in,  58  ;  manifestation  of 
ma  nal  aHection  by,  TO;  using 
tone  and  sticks  as  weapons,  81 ; 
co-op  a  n  of,  101 ;  silence  of,  on 
p  undenng  eipeditiont,  104 ;  ap- 
pat  n     pojgamy   of;    217 ;    poiy- 


i  of,  6! 


actised  b 


the   n 


541 ;  on  the  gashing  of  the  cheeks 
and  temples  practised  in  Arab 
countries,  574 ;  on  the  coiffure  of 
the  North  Africans,  575;  on  the 
perforation  of  the  lower  lip  by  the 
women  of  Latooka,  575 ;  on  the 
70  characters  of  the  coiffure 


of  c* 


il  Africa 


the  coiffure  of  Arab  women,  584. 

"  Ball "  of  the  Black-cock,  363,  405. 

Bantam,  Sebright,  211,  23S. 

Banteng,  horns  of,  505;  seinal  dif- 
ferences in  the  colours  of  the,  536, 

Banyal,  colour  of  the,  579. 

Barbarism,  primitive,  of  civilised 
nations,  143. 

Barbs,  filamentons,  of  the  feathci-s, 
in  certain  birds,  385,  430. 

Barrago,  F.,  on   the   Simian   resem- 


Barr,   1 


.1  prefert 


'    hman,D    ,  on  the  fertility  of  mu- 

toes,17  . 
^       K.  R     on,  on  embryonic  ievs- 
ppmen    9 


arrington,  Daines,  on  the  langnage 
of  birds,  86  ;  on  the  ducking  of 
the  hen,  368  ;  on  the  object  ofthe 
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acijoiring  the  aonga  of  other  biriis, 
370  i  on  tlie  muscles  of  the  larjDi 

the  power  of  Bong  by  female  birds, 

450. 
Bnnow,  on  the  widow-bird,  403. 
Bartels,  Dc,  snpetniimerary  mammiE 

Biirtiett,  A.  D.,  period  of  hatching  of 
birds'  egga,  165  ;  on  the  tragopaa, 
220;  o:l  the  development  of  the 
ipors  in  CrossoptSon  anritiaa,  236  ; 
on  the  iighting  of  the  males  of 
Phctropterva  gambmsis,  364;  on 
the  knot,  391 ;  on  display  in  male 
birds,  394;  on  ilie  display  of  pln- 
mage  by  the  male  PotgpltstroB, 
396 ;  on  Crotat^tikm  aarkam  and 
Piostotus  Wcdliehii,  400;  on  the 
habits  of  LopKophoniSyiW;  on  the 
coloar  of  the  mouth  in  Biuxros 
Uxmis,  426  ;  on  the  incubation  of 
the  cassowary,  4T8 ;  on  the  Cape 
Buffalo,  508 ;  on  the  use  of  the 
homa  of  antelopes,  509 ;  on  the 
fighting  of  male  wart-hogs,  520  ; 
on  Ammotragvs  tragelaphus,  531 ; 
oa   the    CO    ors  Ceroopt  Jta. 

Cephas,  537       a    h    CO      rs        h 
faces    of  m  nk  0        ah 

naked  euifac  m  n  600 

Eartram,   on     b      co     tsh.p 

Basque  language,  h  art  fi      1,91 

Bate,  C.  S.,  0     th        pe  n 


n  dis  as  d        tes,     2 


tropical  butferflies,  SI 
variability  of  PapUia  S, 
Childrenre,  330:  ou  ma 
male  butterfli 


>n  the  cat 
>a   the   1 


ing  different 

Qicry,  323; 

l/Aiax,  325 ; 

■gans  of  the  um- 


illa-bird,   374; 
492 ;  on  Braahyarta  eaivus,  A50. 
Batokas,  knocking  out  two  apper  in- 

Batrachia,  349  ;    eagerness   of  male, 

221. 
Bats,  s< 


>t-glands,  5 


Battle,  Ian 
Beak,  Hinal  diffr 


races  of  Diea,  559;  estimation  of 

among  bearded  nations,  581 ;  pn> 

bable  origin  of  the,  602. 
,  ia  monkeys,  150;  of  mammals 

531. 
Beautiful,  tasi«  for  the,  in  Urds,  410 

in  the  quadrumana,  540. 
Beauty,  sense  of,  in  animals,  92 ;  aji' 

pi-eciatloo  of,  by  birds,  413;   lo 

flnence  of,  573, 576  ;  variability  o 

the  standard  of,  596. 
Beavan,  Lieut,,  on  the  derelopmeni 

of  the  horns  in  Ceraua  Eldi,  234. 


the,   67,  ( 


«tiact  and  intelligence  of 


the  seres     m  ng  Am         an  b 

on  the  singing  of  female  birds,  37 

terflies,  250       a               diff 

in  the  wings         b         Q 

on    the    field -cricket,    233;     on 

oa    birds  acquiring   the   asngs 
other  birds,  370;   on  pairing  t 
oanaiy  and  siskin,  415  ;  ou  a  su 

Pyrodes  psicherrimua,  394  ;  on  the 
horns  of  Lameilicon.  beetles,  295, 

variety  of  the  monk  pigeon,  42 
on  spurred  hens,  449. 

297;   on  the  colours  at  EpicalicB, 

Boddoe,  Dr.,  on  causes  of  difference 

yGooc^le 


B«e-eater,  371 

Bh               1          f  h    be    d        558 

Bees,  99;  poL      bask  ts      d         gs 

B'nng      d      t    m        1  toath           f 

oC  63 ;  dest       t         f  di     es       d 

qiie«nskf,ll}6     f  m  ]      seco  d  17 

B      -o  i,  P    f            Iru  t 

pi        d  th       gh  in    h         1  p 

tion   of  se  (B,     54      d  ff       m     f 

pi         4 

the  seiea             1              d             1 

B  (w            !  d  ff         es  i    th    £ 

(election,  S92 

230 

Beetle,  Inminous  larva  of  a,  277. 

Bichat,  OD  beantj,  585. 

Beetles,    294;    »2e   of  the  oeiebral 

Bicker,  pcoporljoa  of  seies  in  man, 

ganglia  in,   54;  dilaUlion  of  the 

243. 

fore  tarsiin  male, 275;  blind,  294; 

Bile,  colonred,  in  many  animals,  261. 

Bimana,  149. 

Belgium,  ancient  inhabitants  of,  182. 

Bell,  Sir  C,  on  emotional  muscles  in 

birds  by,  73;  dreaming,  74;  killeil 

man,  3;  "snarling  muscles,"  41; 

by  telegraph  wires,  80;  Ungni^e 

on  the  hand,  51. 

of,  86;  sense  of  beauty  in,  92. 

■,  T^  on  the  nunmiical  proportion 

of  the  seies  in  moles,  247  ;  on  the 

m  le,       ob  tion  by,  163 ;  and  rep- 

newts,  348  ;  on  the  croaking  of  the 

les      li  an  e  of,  135 ;  «.ual  dif- 

frog,  35'J ;  on  the  difference  in  the 

t                   the  beak  of  some,  203 ; 

m  grat    y     iriTal  of  the  male  be- 

vivipara,  357;   on  moles  fighting, 

f         th     fmale,    212;    apparent 

500. 

1  t         b  tween    polygamy    and 

Bell-bird, 


I   diffen 


liell-birds,  colours  of,  492. 

Belt,  Mr.,  on  the  nakedness  of  tropical 
mankind,  57;  on  a  spider-monkey 
and  eagle,  102.;  habits  of  wts,  147 ; 
Lampydds  distastefnl  to  mammalA, 
277;  mimicry  ot  Zeptalidst,  325; 
colours  of  Nicaraguan  frogs,  349 ; 
display  of  humming-birds,  443 ;  on 
the  ioncaaB,  492;  proteotive  co- 
lonring  of  skunk,  643. 

B-nevolence,    manifested    by    birds, 

Bennett,  A. 


,    Dr.,    on    birds    of    paradise, 

396. 
Berbers,    fertility    of   crosses    with 

other  races,  171. 
Ronticla  antarcHca  colours  of,  492. 
bernicle  gander  pairing  with  a  Canada 

goose,  414. 
Bert,    Mt    crustaceans     distingoish 

coloois,  271. 
Bertillon,  M.,  arrested  development 

and  polydactylism,  37. 
Betteni,   K.,  on   local' differences  in 

the  nests  of  Italian  birds,  456. 
[t^yie,  M.,  xe  Bombet. 


m  m  us  becoming  polygamotu 

ness  of  male  in  pursuit  of  the  fe- 
male, 221;  wild,  numerical  propor- 
tion of  the  sexes  in,  247 ;  secondary 
sexual  characters  of,   358 ;  diSer- 

lightB  of  male,  witnessed  by  females, 
367  ;  display  of  male,  to  captivate 

of,  to  the  songs  ofothers,  368  ;  ac- 
quiriug  the  song  of  their  foster- 
parents,  370  ;  brilKant,  rarely  good 
songsters,  371 ;  love  -  antics  and 
dances  of,  380;  coloration  of,  385 
et  Beq. ;  moulting  of,  390  et  $eg.  i 
unpaired,  407 ;  male,  singing  out 
of  season,  409;  mutual  afiection  of, 
410;  in  confinement,  distinguish 
persons,  411 ;  hybrid,  production 
of.  414;  Albino,  419;  Kuropean, 
number  of  species  of,  422;  varia- 
bility of.  422;  geographical  distri- 
bution of  colouring,  422  ;  gradation 
ofs.        ■ 


ured,  bull 


430;  obscurely  ol ,   „ 

concoaled  nests,  4S4 ;  young  female, 
acquiring  male  characters,  463; 
breeding  in  immature  plumage 
4E4;  moulting  of,  484;    aqaatti^ 
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6^2 


frequency  of  while    plmnags 

493;    vocal    courtship     of,    567; 

naked  sliin  of  the  head  and  neck  in 

601. 
Ulrgus  latro,  habits  of,  270. 
Biikbecfc,  Mr.,  on  the  finding  of  nen 

mates  by  golden  eagles,  103. 


149;  1 


mblaa 


:apet 


Bishop,  J.,  on  the  vocal  organs  of 
frogs,  350  ;  on  the  vocal  oi^ans  of 
corvine  birds,  370  ;  on  ths  trachea 
of  the  Merganser,  374. 

Bison,  American,  co-operation  of,  lOI; 
mane  of  the  male,  521. 

Biiterns,  dwarf,  coloration  of  the 
seies  of,  461. 

Saiyra  Idbaia,  musky  odour  of  the 
male,  359  ;  large  size  of  male,  362, 

Blackbird,  seinal  diSerences  in  the, 
219;  praportion  of  the  seiea  in 
the,  21S ;  acquisition  of  a  song  by, 
370;  colour  of  the  beak  in  the 
ieies  of  the,  S8.1,  491 ;  pairinB 
with   B  "- — '-     ■"-      -  '■-■ 


ration  of  the,  491. 

Bl.-ick-buck,  Indian,  sei 

al  difference 

in  the  colour  of  the. 

Bkckeap,  arrival  of  th 

the   female,  212;    yo 

nng   of    the. 

487. 

Blaek-eock,   polygamous 

portion  of  the  seies 

in  the,  248; 

pugnacity  and   love-d 

ance  of  the. 

363  ;  call  of  the,  375 

moulting  of 

the,  392;   di 


of  the 


■hip  of  the,   405;   and   pheai 
hybrids  of,  414;  setunl  differ 
in  coloration  of  the,  +91 ;  criii 
e;e-cere  of  the,  491. 
B^Movk.  Dr.,  on  ronsic,  570. 


221; 


1   the 


propoM 


,    254;  on  »eiual 
of  colour  in  spiders,  272 ; 
jiders,  272. 
Bhidder-nosB  Seal,  hood  of  the,  528. 
Blaine,    on   the    affections    of   dogs. 


523. 


orang,  6 ;  figure  of  the  embryo  of 
the  dog,  10;  on  the  convolutions 
of  the  bcain  in  the  human  fee 


r.  Dr.,  c 


there 


e  lial 


Blakiston,  Capt.,  on  the  Americni 
snipe,  377  ;  on  the  dances  of  Tetraa 
pliasianellus,  381. 


Blenkiron,  Mr.,  on  sejual  preference 
in  horses,  524. 

Blennies,  crest  developed  on  the  head 
of  male,  during  the  bi'eeding  sea- 
son, 338. 

SietAiia  maltiptinctata,  BtriduLition 
ot;  302. 

Bloch,  on  the  proportions  of  the  seios 

Blood,  arterial,  red  colour  of,  261. 

36*.  '  ' 

Bluebreast,  red-throated,  eeiual  dif- 

Blumeobach,  on' Man,  28;  on  the 
large  size  of  the  nasal  cavities  in 
American   aborigines,  34;   on  the 

ber  of  species  of  man,  174. 
Elyth,  K,  on  the  stmcture  of  the 
nand  in  the  species  of  Hyldbatea, 
51 ;  obscrvatiods  .on  Indian  crowe, 
102;  on  the  development  of  the 
horns  in  the  Koodoo  and  Eland  an- 
telopes, 234 ;  on  the  pugnacity  of  the 
males  of  GaUmula  cristata,  360 ;  on 
the  presence  of  spurs  in  the  female 
ifujiicainus  »ri/«rqpA(Aa&ni«,  364; 
on  the  pngnadty  of  the  amadavat, 
366  i  onth«s[oonbill,374;  co  th« 


yGoot^lc 


633 


KoaltiDg  oC  Anthvs,392;   on  the 

Borabet,   on    the   yariabilHy   of  tht 

Wonlting  of  bustards,  plovors,  «Dd 

standard  of  beauty  in  Europe,  596. 

aall«s  bankiva,  392 ;  on  the  Indian 

JJomiBs,   difference   of  the  sexes  ia, 

292. 

ferences  in  the  coloar  of  the  eves 

Eombycida,  coloration  at,  313;  pair- 

of hornbUls,  +25;    on  Oriolus  me- 

ing  of  the,  318  ;  colours  of,  318. 

javmiciis,  461;  on  the  genus  Ar- 

ages  of,  461. 

iMta,461;  on  the  peregrine  falcon. 

BorBhys  cijnthia,  278,  proportion  oi 

461;  on  fonag  female  birds  acqnir- 

the  soies  in,  250,  253 ,  jairmg  of. 

ing  male  charaet«rs,  461;  on  the 

318. 

immature  plumage  of  birds,  465; 

—  mori,  difference  of  size    of  the 

on  representative  apeeies  of  birds, 

male  and  female  cocoins  of,  JTg; 

468  i  on  the  yoong  of  Tunlic,  476 ; 

pairing  of,  318 

on  Hnomiilcus    fonng    of   Xonius 

Pemyi,  propoi  tion  of  seies  of. 

ru/ui  and  Colyn^us  glaaalia,  482  ; 

253. 

on  the  seies  and  yoong  of  the  spar- 
rows, 483;  on  dimorpTiiam  in  some 

ramamai  278    M  Per»onnat«n, 

haruna,  484 ;  on  the  ascertainment 

Bonapai-te,  C.  L.,  on  the  call-noles  of 

of  the  sei  of  nestling  bullfinches 

the  wild  turkey,  375. 

by  pulling  out  braast-feathei's,  484 ; 

Bond,  r,,  on  the  finding  of  new  raslei 

on   oriol^  breeding   in   immature 

by  crows,  408. 

plumage,   484;  on  the   seies   and 

Bone,  implements  of,  skiU  displayed 

in  making,  49. 

486;  on  the  young  of  the  black- 

Boner, C,   on   the   transfer  of  male 

cap  and  blackbird,  487;    on   the 

characters  to  an  old  female  chamois, 

young  of  the  etonechat,  487;    on 

604 ;  on  the  habits  of  stags,  515  ; 

the  while  plumi^e  of  Anastomws, 

on  the  pairing  of  teJ  deer,  522. 

493;  on  the  horns  of  Bovins  ani- 

Bones,  Increase   of;    in    length    and 

mals,  505 ;  on  tho  horns  of  AntUope 

thickness,  when  carrying  a  greater 

feioorifco,   507;    on  the  mode   o£ 

weight,  32. 

fighting   of   Ovia    cyclocems,   508; 

Bonizzi,  P.,  difference   of  colour   in 

on  the  Toice  of  the  Gibbons,  537 ; 

seies  of  pigeons,  230. 

on  the  crest  of  the  male  wild  goat. 

Bonnet  monkey,  151. 

531;    on   the    colours   of   Fortax 

Bonwick,  J.,   extinction    of    Taama- 

pict<i,  535  ;  on  the  colours  of  ^b{v- 

nians,  183,  184. 

(ope  beioarlica,  536 ;  on  the  colour 

Boomerang,  145. 

of  the  Aiis  deer,   536  ;  on  sesnal 

Boreos  hyemalii,  scarcity  of  the  male, 

di  (Terence   of   colour   in   H^hjbates 

254. 

hoolock,  537 ;  on  the  hi^Jeer,  546 ; 

BoiT  St.  Vincent,  on  the  number  of 

ou   the  beard   and  whiskers  in  a 

species  of  man,  174 ;  on  the  colours 

monkey  becoming  white  with  age. 

ofZoimspim,  342. 

Bos  etrasoas,  505. 

Boari  wild,  polygamous  in  India,  217 ; 

gauras,  horns  of,  505. 

use  of  the  tnsks  by  the,  513 ;  fight- 

 7«0Mia(«s,  528. 

ing  of,  518. 

Boardman,  Mr.,  Albino  birds  m  U  S , 

——a™rfai™s,  horns  of,  505;  colours 

of,  536. 

Bcitari    and  Corbie,   MM,   on    the 

Botocndos,  144;  mode  of  life  of,  1S7; 

disfigurement  of  the  ears  and  iower 

in  pigeons,  230;  on  the  antipathy 

lip  of  the,  575. 

shewn  by  some  female  pigrons  to 

Boucher  de  Perthes,  J.  C.  de,  on  the 

certain  males,  418. 

antiquity  of  man,  2, 

pold,  Mr.,  on  the  singing  of  &  sterile 

iybrid  MBary,  369. 

bpeaw  of  i=oca»  fr™,  250 

Hosted  by 

Gooc^le 
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the  Garages  of  tba  MaUf  Archi- 
pelago, 698. 

Tovida,  dewlaps  of,  531. 

liower-binis,  406 !  habitsof  the,  381 ; 
arnameal«d  plajiag-pUces  of,  92, 


Bradley,  Hi.,  abductor  o 


fdcult  es  npoQ  the  eiie  of  the,  54  ; 
inflneace  ol  the  development  of,  an 
the  spmal  culumn  and  skull,  55  ; 


I  of  the,  aSecting  speech. 


Brandt,  A.,  oa  hairj  men   19 
Bi-aub»ch,Frof.,on.theqiiasi  leligioHi 
feeling  of  a  dog  towards  hia  maaleT, 
96;   on  the  self-restraint  tf  d<^s. 


Biehm,  on  the  eEecl£  of  iatoiicating 
liquors  on  monkeys,  7  j  on  the 
lecoEniMoaofwDmeD  bynale  0;/no- 


mental  h  nlties  of  moakeyti,  S7; 
on  the  habits  of  baboons,  51  -,  oi. 
revenge  taken  by  monkeys,  69;  on 
manilectations  of  maternal  affection 
by  moakeys  . 


the  1 


rpents    71 1   on 


of 


It  3 


pi     d 


on  polygamy  u 

f  h   se  h    ds,2*7 

63;  on  PaUmsdea  comuta,  366; 
u  the  habits  of  the  BlBok-grou. 


a  assemblages  of 
groose,  405 ;  on  the  linding  of  new 
mates  by  birds,  409;  on  the  light- 
ing of  wild  boars,  51S ;  on  the 
habits  of  Ci/wcephalMs  Aamadryo!, 

Bient,  Mr.,  on  the  courtship  of  fowls, 
417. 

Breviau,  numerical  proportion  of  male 
and  temale  births  in,  243. 

Bridgman,  Lanra,  8S. 

Brimslooe  butterfly,  312 ;  seiual  dif- 
ference of  colour  in  the,  322. 

British,  ancient,  tattooing  practised 
fay,  574, 

Broca,  Prof,,  an  the  occurrence  of  the 
itupra-condyloid  foramen  in  the 
human  humeras,  22;  authropo- 
niorphoDs  apes  more  bipedal  than 
quadrupedal,  53;  on  the  capacity  of 
Faiisian  skulls  a.t  different  periods, 
55;  comparison  of  modern  and 
mediaval  sknlla,  55;  on  tails  of 
quadrupeds,  58  ;  on  the  influence  of 
natural  selection,  61 ;  on  bybridity 

from  Les  Eysies,  181 ;  on  the  c«o« 
of  the  dilferenoa  between  EuropmiK 
and  Hindoos,  1S3. 


yGooc^le 


B 

rodie,  Sii   B 

rn  th^  oiLgin  0 

li 

onn    H    G, 

D  the  copnlnti 

laseit?  ot  distinct  epecies,  ^7' 

B 

oDze  pen>d. 

ram  ot   i"   Ed 

>wn,  R,,  aeutiueU  of  eeals  gcneinllT 
em>l«a.  IDD;  on  the  battles  of 
eiU,  600,  on  the   narwhal,  502; 


on  the  bladdei 
GnBalandica,  S35 
pfe^tB 


es  ia  Fhooa 

the    appre. 

by  seals,  569  ;  on 

lore-philters,   bj- 

--  0,  577. 


Brown,  Dr.  Criohtoa,  inji 

during  parturition,  244. 
Drown-S^nard,  Dr.,  on  the  inheri- 

tanofl  of  the  effects  of  operations  by 

fpiinea-pigs,  GO,  603. 
Bruce,  on  the  use  of  the  elephant's 

tusks,  507. 
Brulerie,  P.  de  la,  on  the    habits  of 

Ateuahws  ekairkoms,  300  :  on  the 

stridniadou  of  Aieackas,  306. 


Kero. 


,s,  424. 


of  the 


Bryant,  Dr.,  prefers 

for  wild  mats,  4io. 
- — -,    Capt,    on    the    conrtship    of 

£uiiis  biaon,  tborecic  projection   of, 

Bacephalai  capensis,  difference  of  the 

seies  of,  in  oobnr,  351. 
Bwwnw,  niditication  and  incubation  of, 

i  Wcomis,  aeinal  differences  in  the 


inal  diffi 


month  in,  425, 

^-^ —  c&n-ugatuSf  9' 
the  beak  of,  333. 

Bflchner,  L,,  on  the  origin  of  man, 
3 ;  on  the  use  of  the  humaa  foot  as 
a  prehorisile  organ,  52  [  on  the  mode 
of  progression  of  the  apes,  52 ;  on 
want  of  eelf-eoEsoiousnecs,  la,,  in 
■  sasa^ea,  83. 

BDehol£.,I>r.,qn(tri'els  of  chamteleons, 
357. 

BnckUad,  F^  on  the  numerical  pro- 
portion of  the  seiea  in  rats,  247  ; 
on   the  proportion  of  the  sexes  in 


Buckland,  W,  iin  the  compleiitj  oi 

crinoids,  91. 
Buckler,  W.,  proportion  of  seies  of 

Lepidoptera  wared  by,  253. 
Buckinghamshire,  numeriCiJ  projHir- 

lion  ot  maleand  female  births  in,  242. 
BHcomx  abytainims,  inCatiaa  of  the 

neck-wattle  of  ■  the   mala  durmg 


,  Italian,  mode  of  fighting  of  the, 

508. 
Buffon,  on  the  nnmbef  of  species  of 

Bufo  sikimmtfnsis,  349, 

B,g.,  2!1. 

Buist,  B.,  on  the  proportion  of  the 
sexes  in  salmon,  249;  on  the  pug' 
nadty  cf  the  male  salmon,'332. 

Bulbnl,  pusnaolty  of  the  male,  360; 
display  of  under  tail-covccts  by  the 

Bull,  mode  of  fighting  of  the,  &0B  ; 

ourleJ  frontal  hair  of  the,  531. 
Buller,  Dr.,  on  the  Euia,  208 ;   the 

attachment  of  birds,  410. 
Bulltinuh,  seiDal  differences   In  the, 

219  ;  piping,  369  ;   female,  singing 

of  the,  370 ;  courtship  of  the,  401 ; 


ding  a 


,    412; 


the 


nestling,  sex  ascertained  by  pullio) 

out  breast-feathers,  484, 
Bullfinches     distingalshing    persi 

412 ;  rivalry  of  female,  420. 
Bulls,  two   young,  attacking  an 

one,  101 ;  wild,  battles  of,  501. 
Bull-trout,  male,  colouring  of,  dui 

the  breeding  season,  340. 
Bunting,  reed,  head  feathi 

male,  402 ;  attacked  bj  a  builfili< 

412. 


in  adorning  herself,  677  ;  eelibao* 
unknown  among  the  earagei  of 
Sooth  Africa,  594  J   on   the  nau- 
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Burmese,  calonr  of  the  beard 
BurloD,    Capt.,    oa    negra    i 
female  beauty,  579 ;  on  a  u 
ideal  of  beauty,  583. 


Bush  won 

tion  of 

Bush  won 


tofSl 


paper, 


nen  of  the  same  species,  317  ; 
Goui'lfhip  of,  SIT  i  male  and  female, 
inhabiting  different  etatious,  321. 
Diton,  a,  obserratioDS  on  macaws, 
102  ;  on  an  instance  of  benesolence 
iri-ot,  411. 


.  Ind 


f,  424. 


perceptio 

of 

hj 

ID  the  es 

160. 

pognacity 

■ly 
of 

the 

decrease 

f.  2 

58. 

oat-pouuh  of  the  male, 
■>/o;  aunmling  noise  produced  by  a 
male,  377 ;  Indian,  ear-tnfts  of,  3S4. 

Bnstards,  occurrence  of  eexoal  dif- 
feienrca  and  of  polygamy  among 
the.  S19  ;  lore-gestnres  of  the  male, 
380 ;  double  monlt  in,  390,  392. 

Butler.  A.  Q.,  on  seiual  diSerences  iu 
the  wings  of  Aricms  epitus,  277  ; 
courtship  of  tuttei-flies,  307;  on 
the  colouring  of  the  seiea  in 
species  of  Thecla,  310;  on  the  re- 
semblance of  Iphioi  glaaoippt  to  ; 
leaf;  313;  on  the  rejection  of  cei- 
tain  moths  and  caterpillars  by 
lizards  and  frogs,  326. 

Butterfly,  Doise  produced  by  a,  ' 
Emperor,  307,  308 ;  meadow  bn       , 
instability  of  the  ocellated  spots  uf, 
42S. 

Butterflies,  proportion  of  the  seie 
250;  forelegs  atrophied  in  t 
male,  377 ;  eeioal  difiisrence  in  the 


dead 


the   seies   of,   515;    oonrUhip  of, 

■— — '  rvgriiabris^  sexual   difierence  Id 

the  colour  of,  357. 
Cambridge,  0.  Pickard.  on   the  seiea 

of  spiders,  255 ;  oa  the  size  of  male 

A'ep/,ila,  273. 
Camel,    caniae   teeth   of  male,   502, 

Campbell,  J.,  on  the  Indian  elephant. 
218;  on  the  proportion  of  mala 
and  female  births  iQ  the  harems  of 
Siam,  245. 

Catnpyl^eras  hemikucaras,  248. 

Canaries  distinguishing  pereoos,  412 

Canary,  polygamy  of  the,  220;  change 
of  plumage  in,  after  moulting,  238 , 
female,  seiectlDg  tbe  best  singing 
male,  268;  sterile  hybrid,  singing 
of  a,  369;  female,  singing  of  the, 
370;  selecting  a  greenflnch,  415; 
and  siskin,  pairing  of,  415. 

Canesti'ini,  G.,  on  rudimentary  clia- 
ractera  and  the  origin  of  man,  3 ; 
on  rudimentary  characters,  II;  on 
the  EDOiement  ef  the  ear  in  qian, 
14;  on  the  TariahilitJ  of  the  ver- 
miftirm  appendage  in  man,  21;  on 


251 ;   secondary  seiual  characte 

of  spiders,  272. 
Cancer  pagai-m,  286. 
Cantield,  Dr.,  on   the  horns  of  i. 
intihcapra  234. 


horses,   53 ;   dissppearanie  of,  ii 


yGooc^le 


^37 


mals  Tnminants,  53;  hrge,  in  the 
eailj  progenitccs  cf  roan,  160. 

('aaines,  aod  h(irD!<,  ioTerse  develop- 
ment of,  514. 

Cauoee,  Dse  oi;  43,  ISO. 

Cantlians,  diffevence  of  colour  in  the 
wiw  of  a  species  of,  294. 

(^uvjAaru^  tineatits,  341. 

Capercoilsle,  polygamous,  219 ;  pro- 
portion of  ths  EGies  iu  the,  248; 
puguBcity  of  the  male,  383 ;  pairing 
of  the,  367 ;  autumn  meetings  of 
the,  370 ;  call  of  the,  375 ;  dura- 
tion of  the  courtship  of,  405;  beha- 
viour of  the  fbmsle,  419;  inconvt- 
aicnce  of  black  colour  to  the  female, 
444;  seiualdiffeiencein  the  colora- 
tion of  the,  491 5  crimson  eye-ceie 
of  the  male,  491. 

CapilonidE,  colours  and  nidificatlon  of 
the,  455. 

C'apra  agagrus,  508;  crest  of  the 
male,  531;  seinal  difference  in  the 
colour  of,  536. 

CopreOftM  SSiinBvs  subetaudatas,  5'12. 

le  made  by  ti 


Casti 


I,  mode  cf  holding  wmgo,  315. 
uasloreum,  529. 
Casoaritia  gnleatus,  478. 
Cat,  convoluted  body  in  the  eitrtmitT 

of  the  tail  of  a,  23 ;  sick,  sj-mpathj 

of  a  dog  with  a,  103. 
Cataract  in  Ci^s  Atarte,  7. 
Catarrh,  liability  of  Ceius  A^ars  to,  7. 
Catarrhiue  roonkeya,  153. 
Caterpillars,  bright  colours  of,  3S5. 
Catharies  aura,  416. 
■  .  —jotOj  love-geuturea  of  the  male, 

380. 
Catlin,  G.,  coTTclation  of  coloor  and 

texture  of  hair   in   the  Mandans, 

beard     among     North      American 
Indiana,  560;  on  the  gieat  length 

tribes,  580. 
Caton,  J.  D.,  on  the  derelopment  of 
the  horns  in  Cenms  virginianu^  and 
a,  334 ;  on  the  presence 
;e8  of  horns  in  the  female 
wapiti,  604;  on  the  fighting  of 
doer,  510 ;  on  the  otost  of  the  male 
vapiti,  531 ;  on  the  colonrs  of  the 


■irginia. 


al  dif- 


of   6om«    species    of,    with    their 

ferences  of  colour   in  the  wapiti, 

wings,  376. 

536 ;  on  the  spots  of  the  Vifginian 

deer;  ,H6. 

Carabidffi,  302. 

Cats,  droaming,74;  tortoise-shell,  230. 

Coriwnnier,  on  the  natural  history  of 

232,  237 ;  enticed  by  valerian,  53U; 

the  pike,  349  ;  on  the  relative  size 

colours  of,  543, 

of  the  »eies  ia  fishes.  335;  court- 

Cattle, rapid   increase   of,   in   South 

ship  cf  Chinese  Macropus.  341. 

Aroericn,  47;  domestic,  liKhier  it 

OircHWBtes,      eeiual      difference     of 

winter  in  Siberia,  229 ;  hornsot',  234 

colour  In,  457. 

CanAms  moBOJ,  2SS,  269. 

Into  developed, 238;  nnmerical pio- 

portion  of  the  seies  in,  246. 

Carduelii  elegasi,  sexual  differences  of 

Candel  vettebrs,  number  o£.  In  ina- 

the  beak  in,  360, 

caqoes  and  baboons,  58;  basnl,  nt 

monkeys,  imbedded  in  the  body,  59. 

colours  of,  534. 

Carp,    numerical   proportion   of  the 

CetiM,   materaal   aflbction    In  a,  70; 

seres  in  the,  249. 

gradation  of  species  o^  175. 

Carr,  R.,  on  the  peewit,  36S. 

AptOOylOb. 

Carrier  piijeon,  late  development  of 

Atara,  liability  of,  tn  the  same 

the  wattle  in  the,  238. 

diseases  as  man,  7  ;  distinct  sounita 

Cnrrion  beet.les,  stridnlation  of,  302, 

prodnced  by,  84 ;    early  maturity 

Cams,  Prof.  V.,  on  tie  development 

of  the  female.  558. 

of  the  horns  in  merino  sheep,  235, 

sejual  difierences  of  colour  in,  537, 

the,  478. 

hair  on  the  head  of,  549. 
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C^ibiM  tiellcrosai,  ^ir  on  ths  head  of! 

3+9. 
Cecidomyida,  vroportiona  of  the  seiet 

in,  35t. 
Celibacy,  nnfcnown  among  the  savage! 

of  South  Africa  ai.J  Sonth  America 

69*. 
Cantipedea,  274. 
Cephalopoda,    ahsence   of   Accoiidar}' 

semal  cha.-*cters  In,  2 S3. 
Cephalopltras  oraatus,  S73. 

pendaliger,  374. 

Ceranibyx  lieros,  striduljnt  organ  of. 

Ceratodus,  paddle  of,  37. 
Ceratop/iora  aspera,  nasal  appendage! 

of,  355. 

Stoddarlii,  .iB!Ll  hoi'n  of,  355. 

Cerceris,  habits  ol,  291. 

CfntK^ms  athkips,  whiskers,  &c.,  of 

5bO. 
Ceragiilliecvs,    joung,   seized   by   an 

e.igla    and  rescued    by   the  troop. 

101;  definition  of  species  of,  175. 
ceplaa,  semal  difference  of  coloui 

in,  537,  552. 

1     griseoniridii, 
jn  in,  537, 


Ceres,  of  birds,  bright  colours  of,  491. 

Ce'vwma  Temmiacia,  swelling  of  the 

wattles  of  the  male  during  oourl- 

CermUas,  weapoos  of,  514. 

nuHoAaiM,   rndimenlacy  horns 

of  the  female,  504. 


ris,  odour  of,  539. 
canadeTtsiaj  traces  of  horns   in 

ths  female,  504;  attacking  a  man, 

511;  seiualdiffeienceiatheeoiour 

of,  536. 
elaphua,  battles  of  m.ile,  601; 

horns   of,  with    numerous    points. 


mantchariCus,  54B. 

— — ~paiudo3iiSy  colours  of,  536. 
■ ttivngyloceroa,  234. 


Ctryli,   male   black-belted    in    scmi 

species  of;  457. 
Cetscea,  nakedness  of,  56. 
Ceylon,  fi'squfnt  absence  of  beard  ic 

the  natives  of,  560. 
Chaffinch,  proportion  of  the  seies  ic 

the,  248  ;  eonrt^ip  of  the,  401. 


Eual  differe 


genus,  356. 

—  Wuroas,  356,  357. 

— pwailus,  357. 


Chapuis,  Dr.,  on   the 
on  streaked  Belgiai 


pigeons,  23B, 

e,  colcunng  of,  dunng  the 
S  seawn,  340 

8,  male,  develcped  in  le- 
22T,  secondary  seiuil, 
tted  through  both  se^e'. 
atu-il,  artihcial,  eiaggera 
by  man,  582 


the,  598. 
ChasmorhytuAus,  difference 

intheaeiesof,389;eoloo 

niiwa,  389. 

iricamnBiUatiis,  389. 

Chastity,  early  estimation  c 
Chatterers,  seiual  differenat 
Cheever,  Rev.  H.  T.,  censi 

Sandwich  Islands,  257. 
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Climalopea  leg^pliacas,  wiDg-knobs  of, 

Cheraprogn),  392,  419. 

Chestf  proportions  of,  in  acldiera  nod 

aiilora,  32 ;  Ui^e,  of  the  Qoachua 

and  AymiLra  ludiaas,  34. 
aieTi-otaios,  caolne  teeth  o^  514. 
CAiasMnaWiM,  stridnUtion  of,  306. 

Grantil,  maodibles  of,  300. 

Ohildran,  legitimate  and  iliegitimate, 

proportion  of  the  seses  in,  243. 
Chiloe  lice  of  the    natives  of,  170 ; 

popnlatioQ  of,  173. 
Clanuera  monitrosa,  bony  proCBsi  on 

the  head  of  the  male,  338. 
Chimosroid  fishse,  pf  chensile  organs  of 

Chimpanzee,  561;  ears  of  the,  14; 
repreaentatiTes  of  the  eyebiows  in 
the,  19;  hands  of  the,  60;  abaance 

platfonns  bnilt  by  the,  66.;  crack- 
ing nuts  with  a  atone,  81  i  direc- 
tion of  the  liair  on  the  aims  of  the, 
151 ;  supposed  erolution  of  the, 
ITT ;  polygomqus  ^ul  social  habitit 

China,  Noi-th,  idea  of  female  beauty 


— ,  Sonthem,  inhab 
,5B  of  flint  to 
■J  of  disti 
f  the,  167 ; 


og     the 
of  the 

beard   in,  558;  general  beaidless- 

nen  of  the,  560. )  opiaions  of  the, 

on  the  appearance  of  EoropeanB  and 

Cingalese,  578;  eomprassion  of  the 

feet  of,  583. 
Chinsordi,  his  opinion  of  beards,  576, 

581. 
CMcanydera  macalata,  382. 
Chloeon,    pednncalated    eyes  of   the 

male  of,  271. 
Chloephaga,  coloration  of  the  leies  in, 

460. 
ChloriKsha  Taaana  (figntad),  285. 
Chorda  Dorsalis,  161. 
Uhough,  red  beak  of  the,  491. 
Chromldfe,   frontal   protuberance   in 

male,   340 ;  seinal  difieteaees  iu 

colour  of,  345. 
tRrysemys  picto,   Jong  claws  of  the 

male,  350. 
(Rryaococcyi,  charaeters  of  jonng  at. 


Chrysomelidie,  etridnlafion  of,  302. 
Cieada  yruiiwaa,  382. 

sepieiwiBeon,  282. 

Cicada,  songs  of  the,  281 ;  mdimi 
taryaound-oigansin  females  of,  21 


CinctTts  aqvaticK3j  455. 

Cingalese,  Chinese  ofiiuicn  of  the  ap. 

pearanceofthe,  578. 
Cirripedes,   complemental   males    uf, 

208. 
CiTilisation,  effects  of,  npon  natariil 

selectloo,  133;  infiuence  of;  in  the 

competition  of  nations,  183. 
Clanging  of  geese,  &c.,  3S8. 
Claparide,  E.,   on   natural    selection 

applied  to  man,  49. 
Clarke,  on  the  marriage-customs  «( 

the  Kalmucks,  598. 
ClasslScation,  148. 
Claut,  C,  on  the  seies  of  Sapkirina, 

271. 


Cleft-palate,  inherited,  35. 

ClimacterUeryXhropSj  seies  of,  4T9. 

Climate,  31 ;  cool,  favourable 
man  progress,  133;  power 
porting  eitr^es  of;  by  ma: 


Clythra  'i-punotata,   a 


Cobra,  ingenuity  of  a,  352. 
Coccust  14T. 

Coccyx,  22,  23  j  in  the  human 
bryo,  9;  convolnted  body  at 
■   smity  of  the,  23j  imbeddi 


hu- 


Cochiu-Chiun,   notion 
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Cock,  blind,  fed  by  ita  companions, 
103;  game,  killiog  a  kite,  3S3 ; 
cumb  and  wattles  of  the,  403;  pre- 
lerenee  aliBwa  by  tbe,  for  yonng 
heaa,  430 ;  game,  transparent  zona 
in  the  hackles  of  a,  430. 

Cock  of  the  rook,  405. 

Cockatoos.  4B1,  492,  4S3;  nestline 
411 ;  black,  immature  plasiage  of, 


Cislen 


Coffee,  fondness  of  monkeys  for,  7. 
Cold,  aopposed  eSects  of,  32 ;  power 

of  supporting,  by  man,  182. 
Coleoptera,  294;  stridulationof,  284; 

atridnlant  organs  of,  discussed,  303. 
Colias  edasa  and  ht/ah,  319. 

iiugwood,  C,  on  tho  pugnacity  of 


Coloration,  protec 

tive. 

n  birds 

489. 

o  be 

depend 

light  and  heat 

32; 

correlat 

on  of. 

withimumnity 

from 

and  parasites, 

purpose 

o^Tn 

lation 

£,   to 

fishes, 

343: 

different  of,  in 

tbe» 

lea  of  snakes; 

351; 

lizards,  357;  influence  of,  in  the 
pairing  of  birds  of  different  species, 
415;  relation  of,  to  uidiRcation, 
453,  45S;  seinal  ditferences  of,  iu 
mammals,  633, 540 ;  recognition  of. 
by  quadrnpeds,  540;  of  chi 


in  diff. 


1,  557  ; 


Colours,  admired  alike  by  man  and 
auimalB,  93 ;  bright,  du«  to  aeiual 
selection,  261 ;  bright,  among  the 
lower  animals,  SBl,  262;  bright, 
protective  to  bnilerflies  and  moths, 
313;  bright,  in  male  fishes,  335, 
340;  iransmlsmono£;in  birds,  448. 

Calquhaun,  example  of  ceasouini'  in 
a  retrierer,  78. 

Ri'amfa  p^serina,  young  of,  467 


of,  482. 
Comb,  developmen 
bs  and  wattle! 


r,  in  fow 


lie  birds,  40S. 

useful  to  the,  by  natural  selection, 

62. 
Composite,  gradation  of  species  among 

the,  175. 
Camle,  C,  on  the  expression  of  the 

ideal  of  beauty  by  sculpture,  581. 
Conditions  of  life,  action  of  chan"wJ, 


Conjugal 


.origin  of,  91. 
14,  126  ;  absen. 
nals,n6. 


CoDstiti 

races  of  meu,  168. 
Consumption,  liability  of  Cebui 

'"    7;    conneiion    '■- 

ilnn  and,  194. 


Con- 


ei^ence  of  character 


177. 


Cooing  of  pigeons  and  doves,  374. 
Cook,  Capt.,   on   the   nobles   of  tns 

Sandwich  Islands,  586. 
Cope,  E.  D..  on  the  Dinosanria,  158. 
Cophotia  ceglanica,  seiual  differences 

of,  354,  357. 
Copris,  295. 

Isidii,    aeiual    differences     of, 

296. 

lanaris,  stridulation  of,  303. 

Corals,  bright  colours  of,  260. 
Coral-snakes,  353. 

Cordi/lua,  eeiual  difference  of  coloni 

Corfu,  habits  of  the  Chaffinch  in,  2+B. 
Cornelius,  on  the  proportions  of  the 

sexes  in  Lueunuj  Cenas,  253. 
Coi-pora   Wolffiana,    161;    agtee-jient 

of,  with  the  kidneys  of  fishes,  11, 
Correlated  variation,  43. 

influence  of,  in  the  pro- 
.  197. 


gracalus,  r^d  beak 

pica,      nvptial      : 

406. 
Corydalis  cormOas,  ia  g 

Oisirtctumia,  462. 
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Cosmetrvmi  texillarms,  elongation  t 
wiug-feathers  In,  334,  403. 

Cotbgidie,  seiual  differences  in,  219  . 
colorntion  of  the  ae  jes  of,  4S0 ;  re- 
temblaace  of  the  females  of  distinct 
BpecieB  of,  470, 

CoHns  icorpias,  Benuil  diSereoces 
337. 

Coulter,  Dr.,  on  the  Californlan 
dians,  258. 

Counting,  origin  of,  144;  limi 
power  of,  in  primeval  man,  180. 

Cooi'^,  variability  of,  in  the  sa 
species,  69  ;  unirersal  high  app 
(liatioQ   of,    118;    Importance 

Courtship,  greater  eagerness  of  ma 
in,  921;  of  fishes,  381,  341; 
birds,  3G7,  405. 

CnAro  crSirarrut,  dilated  tibia  of  tho 

male,  276. 
Crabs,  proportions   of  the  seies   . 

Cranz,  on  the  inheritHDCe  of  deiteri 

in  seal  catching.  33. 
Cranfnrd,  on  the  nnmber  of  Hped 


latlon  of  JTeHopathes,  305;  on  th« 
stridulation  of  A'jallei,  306 ;  habit 
of  female  deer  at  breeding  tjnie,  &03. 

Crow  Indians,  long  hair  of  the,  580. 

,  jonng  of  the,  481. 

Crows,  491 ;  ™vil  organs  of  the,  370 ; 
liTiog  in  triplets,  409. 

,  camon,  new  mates  fonnJ  by, 

407. 

,  Indian,  feeding  their  blind  com- 
panions, 103. 

Cruelty  of  savages  to  animals,  118. 

CruEtacen,  parasitic,  loss  of  limbs  by 
female,  208;  prehensile  tret  and 
antenns  of.  209 ;  male,  more  ai^tive 
than  female,  221;  partheni^enesis 


?a  and  C  rnehpSj  nesi 


1. 174. 
CrffailtAnts  tn 

built  by,  3 
Crest,  origin  of,  in  Polish  fowls,  231. 
Crests,  of  birds,  ditference  of,  in  the 

Mies,  467  ;  dorsal  hairy,  of  mam- 

m-tls,  530. 
Crioket,   field-,   stridulation   of  the, 

283;  pugnacity  of  male,  289. 
• ,     house-,    atiidnlatinn    of    tha 

283,  B84. 
Ciiokets,  aeiual  differences  in,  289. 
Criocerida,  rtridnlation  of  the,  302. 
Crinoids,  compleiity  o^  91. 
Croaking  of  frogs,  350. 
Crocodilea,  mnsky  odour  of,  during 

the  breeding  season,  351. 
Crocodilia,  ."(51. 

Croasbillfl,  characters  of  young,  464. 
Crosses  in  man.  173. 
Crossing  of  races,  effects  of  the,  1»2. 
OossopKfon  awitnm,  400,  452,  472  ; 

adornment  of  both  aeies  of,  236; 


,    2S5 


;     am  phi  pod, 
re  while  jounj 


ral  Afric 


p  by  Gf 


Cuckoo  fowls,  238. 

Culiddie,  20^  280 ;  attracted  by  each 

othei-'s  humming,  280. 
Cnllen,  Dr.,  on  the  throat-ponch  o. 

the  male  buatari,  373. 
Cultivation  of  plants,  probable  origin 

of,  133. 


musical,  301,  302. 
Curiosity,  manifestations  of,  by  aui 

raals,  71. 
CnrlewE.  dotible  monlt  in,  390. 
Cnrsores,    comparative     absence     c 

CqPtis,  J.,  on  the  proportion  of  ih 

seses  in  Aikaiia,  254. 
Cuvier,    F.,   on    the    recognition    r 

women  by  male  quadruiaana,  8. 


on  the  position  of  the  seals,  150  ^ 
on  Bectocotyit,  263. 
Cyanscvlfi  ga^cicOf  sexual  diflereDctf 
of,  472. 
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Csanaleyart,  cesviil  diflerence  in 
colours  of,  457;  iiDiDaturB  plu- 
m^e  o^  467. 

O^chrta,  souDds  produced  hj,  304. 

Cseaia  mettdica,  seiual  diflereuce  of, 

jgnui  ferns,  trachea  of,  374. 
^  -  ■■  ofor,  white  young  of,  4SS. 
CylloLeda,  instability  of  the  oce11at«d 

spots  of,  428. 
CynaatA^a,   Tariation   iu   tiie   genus, 

423. 
Cjoipidffl,  propcttions  of  th 

254. 
Cymxephaias,  difference  of  the  young 

from  the  adult,  8;   male,  reoo     ' 

tion  of  women  by,  8 ;  poljgan 

habits  of  species  oi,  217. 


~  mormen,  colours  of  t 


the,  249. 
-,  Indiai 


0,  propDrtiom 

e,  proportioi 

343. 


Cyprinodoutidx,  se 

the,  335,  337. 
Cyprinm  ouraius,  343. 
Cypria,  relations  of  the  seies  In,  255. 
CifriudiKtylus  rubidua,  354. 
(^stophora  cristaia,  hooi  of,  528. 


J)ace!o,  seiaal  diffeience  of  colour  in 
Oaudickaadi,    young    male    ol 


543. 
Dampness  of  climuti 


Dances  of  biidi,  380. 

Dancing,  universality  of,  178. 

Daniell,  Dr.,  his  eiperience  of  »■)- 
dence  in  West  Africa,  195. 

Darfiir,  protnberances  artificially  pro- 
duced by  natiTfis  of,  574. 

Datwin,  v.,  on  tie  stridulatioa  of 
Dermestes  maratus,  302. 

Dasychira  padSnmda,  sexual  differenie 
of  colour  in,  31B. 

Davis,  A.  B.,  on  th«  pugnacity  of  [he 
male  stng-beette,  300. 

,  J.  B.,  on  the   capacity  of  tlie 

on  the  beards  of  the  Polynesians, 


rural  districts,  13S. 
Death'tick,  306. 
De  Candolle,  Alph.,  on  a  case  of  in- 

heriled  power  of  moving  the  scalp, 

13. 
Declensions,  origin  of,  91. 
Decoration  in  birds,  381. 
Dectime,  385. 
Deer,  233  ;  development  of  the  homt 

in,  233 ;  spots  of  young,  464,  546 ; 

horns  of,  503,  506 ; 


horns  of,  515 ;  female,  pairing  with 
one  male,  whilst  others  are  fighting 
for  her,  522 ;  male,  attracted  by 
the  voice  of  the  female,  327  ;  male, 
odo.;r  emitted  by,  629. 

,  Alls,  sciual  difference   in  the 

colour  of  the,  537. 

,  fallow,  different  coloured  herds 

of;  540. 


anlehnrian,  546. 
—,  Virginian,  54S;  color 

colonr«  of,  536. 

■erhound,  Scotch,  greater  s 

male,  237,  518. 

ifensive  organs  of  mamma' 
De  Geer,  C,  on  a  female  s 

stroying  a  male,  273. 
Dekay,  Dr.,  on  the  bladder- 

538. 


of  the, 


yGoot^lc 


DwiisoB,  Sir  W.,  mai 
thsmsdlTaB  of  leta 

maoisas,  184. 
Dennr,  H.,  on  the  li 

aaimals,  169. 
Dermestes  ntwiavi,   i 


tidnlstioa   of, 
h  the  mother 
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orbital  pits  in  AntSope  sabgattO' 
rasa,  5'2d ;  on  the  whiskers  of 
Macaaa,  bil ;  cq  the  colour  of 
tha  opossnm,  534 ;  on  the  colours 
uf  the  saies  of  Mta  miavtvs,  534  ; 
OQ  the  Golouriag  of  the  ocelot,  534 ; 
OQ  the  colours  of  ecals,  535 ;  oa 
Anlilope  caama,  536  j  on  the 
coisais  of  goals,  53&;  on  seiaal 
difference  of  colonr  in  Ateles  laar- 
girabis,  537 ;  on  the  mandrill, 
530 ;  on  ifocoou^  cj/ncmol^n's,  558. 
Desmoulins,  on  the  uumber  of  species 
of  man,  174 ;   on  the   mnsk^eer, 


,  lorrelated,  426. 
Devil,  not  believed  in  by  tha   Fue- 

giBoa,  95 
Devil  crab,  269. 

Devonian,  fbaail  insect  from  the,  289. 
Dewtaps,  of  cattle  and  antelopes,  531. 
Diadema,  seinal  differences  of  colour- 


ing 


in  the  ' 


Bs  of;  3( 


nond-beetles,  bright   colon 


of. 


Diastvlids,  proportion  of  the  seies  in, 

355 
i)icrurui,  racket-shaped   feathers  in, 

384,  mdifieation  of,  453. 

;,  change  of  plumage 


Didelphii  opossum,  seinal   difference 

in  the  colour  o^  533. 
Differences,  comparative,  between  dif- 


ferent species  of  biri 


3X,  DOOfi.  642' 

Digits,  supemumeraiT,  more  frequent 

supernnmeraiy,  early  developiHent 
of,  237. 

Dimorphism  in  females  of  water- 
beetles,  276 ;  in  Nearotl^emis  and 
Agrum,  291 

DiDdorns,  on  tne  absence  of  beard  la 
the  natives  of  Cejlou,  SbO 

Dipc/iOMS  Canton,  aeiual  diB»re3C»j 
of,  21b 

Diplopodi    prehensile   limV-  of    the 

Jhpsaa  ivnaJOTi,  sexu-it  difference  in 
the  colour  of,  351 

Diptera,  280 

DiseobO,  generated  iy  the  oonti4.t  of 
distinct  peoples,  1S3 

Diseases  common  tu  man  and  the 
lower  animals,  7 ,  diSerence  of 
liability  to,  in  different  races  of 
men,  lb7  neW)  effects  of  npon 
savMes,  Ita,  geiually  limited, 
337. 

Display,  coloration  of  Lepidoplera 
for,  314,  of  plumage  by  male 
biida,  394,  403 

Diotnbudoo,  wide,  of  man,  48  ,  geo- 
iphicai,   as  evidence  of  specific 


Disus. 


effects  of,  i 


producing  rndi- 


IHion,  R.  S.,  on  the  pairing  of  diSerent 
species  of  geese,  415 ;  on  the  court  ■ 
shipof  peafowl,  419. 

Dohrizhoffer,  on  the  marriage-customs 


obso 

,Dr 

on  the  Ch 

Topfera,2IB; 

t-gia 

nds    of    b» 

s,    529;    &u. 

giv  reus 

bats,  534. 

ogs, 

ing  ftom  T 

itian  ague,  8  ; 

of,    74; 

reaming.   74; 

div 

rgin 

when    dr 

wing    sledges 

thin 

ice,7S;ejB 

«ise  of  reason- 

ing 

facD 

"■'  ''morfl' 

domestic,  pro- 

qualities,   BO; 

d^  " 

tones    ottered     hv,    84; 

par 

lleliem  between  hb  affection  for 

h^ 

randreligi 

us  feeling,  96  i 

abili 

vo£the,100 

;  sympathyoE 

T 

2 

Hosted  by 

Gooc^le 
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with  a.  tick  cat,  103 ;  sympathy  of, 

lion  of  coascteuce,  103;  possible  use 

151  s  of  the,  176  ;  uamericai 

p   po  t   n  oftiiale  andfemaUbirtlis 

d  Tida  I     f,524;  howUngstcerlaia 

n  te     569  ;  roiling  in  carrion,  530. 

D  ]    h      phaiic    fitrDctnre,    possibla 


m  lea    f  Zasiocampa  if      ci         d 

h  t      t         of    the    So- 

htrwa      rpi      by  the  ft  male  253 ; 

h     p    port  f  the  Mies  in 

h    L  p  d  p      %    52  ;  on  the  tick- 

g     (  Ami   m  t    sslatvm,   SOS; 

th       t      t         of    Ageronia 

Jertmvi    307  irhite  butterS^es 

al  ght    g    p      p  p«     317. 

Do  glaa  J  W  h     seinal  differ- 


r    1 


append 


I    g  n  t,  Gemoii 

Ih'agon.fliea.  caudal  appendages  c 
male,  276 ;  relative  siie  of  th 
sexes  of,  279;  diH^rence  in  th 
»«es  of,  290 ;  want  of  pognacif 
by  the  male,  291. 

Drake,  breeding  plnm^e  of  the,  S93 

belief  in  spiritual  agencies,  94. 
Drill,  seioal  difference  of  colonr  ii 

the,  538. 
iJronwmij,  iWoraJHS,  478. 
Dromoiaa,  Saharan  species  off  456. 
Dron^  shrike,  46 1. 
Dnnigos,    racket-shaped    featlur^   ii 

th*  tiiis  of,  384,  aya. 


Diynoss,  of  climate,  supposed  influ 
of,  on  the  colour  of  tlie  skin,  1 


,  voice  of  the,  374  ;  pfiifing  w 

B  shield-drake,  414;  immati 
plumage  of  the,  466. 

,  wild,  seioal  difTerenees  in 

lers  of,  2S6 ;  pairing  with  a  pinl 


poljgam. 


D  fmiE^,  Dr.,  sounds  prodncei 

'47. 
D  goLg,  nakedness  of,  56; 


snpta-condyloid 

hnmerus  of  man,  I 

Dnrand,  J.  P.,  on  oa 


irintioi 


Ihirean  de  la  Malle,  on  the  songs  oF 
birds,  86;  on  the  acquisition  of  an 
air  by  blackbirds,  370. 

Dutth.  retention  of  their  oolont  bj 
the,  in  South  Africa,  193. 

Dnty,  sense  of,  97. 

Duraucel,  female  ITylobalei  washing 


Dyaks,  pi 


re  homicide, : 


Dyoa^tini,  stridulation  of,  3Q3. 
I>ytisaia,  dimorphism  of  females  ot; 
276  ;  grooved  elytra  of  the  femnio, 


Eagle,   young    Cercopitheau   rescued 

from,  by  the  troop,  101. 
,  mhite-hoaded,  breeding  in  ini 

ni^lure  plumage,  484. 


yGoot^lc 
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Ear,  motion  of  the,  13;  . 
shell  of  the,  useless  in  m 
rudimentary  pamtofthe,ia  I 


Echidm,  158. 

EiAini,  bright  oolaura  of  eome,  260. 

Eohinodermata,  absence  of  eeoondarj 
seinal  chsraCMra  in,  260. 

Schis  oarwata,  353. 

Eeker,  figure  of  the  human  embryo, 
10 ;  on  the  deTelcpmeat  of  the 
gyri  and  sulci  of  the  braiI^  S04 ; 
on  the  sesual  differences  in  the 
pelvis  in  man,  557 ;  on  the  pre- 
1  sagittal  crest  in  Anstra- 


Edentat: 


3,558. 


■mer  wide  range  of,  i 


Edwards.  Mr.,  on  the  proportion  of 

the  sexea  in  North  American  species 

oiPa^lio,  250. 
Eels,  hermaphroditism  of,  162. 
Egerton,  Sir  P.,  on  the  use  of  the 

antlersof  deer,  510;  on  the  pairing 

of  red  deer,  522 ;  on  the  bellowing 

of  stags,  526. 
Eggs,  hatched  by  male  fishes,  345. 
Egret,  Indian,  seies  andyonngof,  4S5. 
Egrets,  breeding   plnmage   of,    361 ; 

white,  492. 
Ehrenberg,  on  the  mane  of  the  male 

Hamadrjas  baboon,  521. 
Ekstrom,   M.,    on    Mareida  gladalia, 

420. 
Elachista  rufodimrea,  habits  of  mate. 


ElBQd,  derelopment  of 

the,  234. 
Eliiads,  sexual  diSerencej 


;iephant,   1 


is  of  the,  57;  In- 
dian,  forbearance  to  bis  keeper, 
104;  polygamoua  habits  of  the, 
218 ;  pngnaeity  of  the  male,  501 ; 
tusks  oi;  502,  503,  507,  515, 
Indian,  mode  of  fighting  of  the, 
513;  male,  odour  emitted  hy  the, 
629;    attacking    white    or     grey 

Elevation  of  abode,  modifying  in- 
fluence of,  35. 

Elimination  of  inferior  individuals, 
1S7. 

Elk,  507;  wintei-  change  of  the,  543 

— -,  Iviah,  hoius  of  the,  615. 

Ellice  Islands,  beards  of  the  natives, 
560,581. 

Elliot,  R.,  on  the  numerloal  pro- 
portion of  the  seres  in  young  iat«, 
247 ;  on  the  proportion  of  the 
eexes  in  eheep,  246. 

,  DO  £        aus   erythra- 


Elphins 


h      ndian   w  Id  boar, 

p  ce       mfantlcide 

a,  59 

1^         a  d  Sbrence) 

m    g    h    HndoDs,31; 

on  the  dilEculty  of  distinguishing 

the  native  races  of  india,  167. 

Elytra,  of  the  females  of  Dytiacia, 

Aciima,  Mydroporta,  276, 
Emberiia,  characters  of  young,  464. 

miliaria,  454. 

achienicltia,  412;    head-feathers 

of  the  male,  402. 
Embryo  of  mac,  9, 10;  of  the  dog,  10. 
Emhryos  of  mammals,  resemblance  of 


the,  2; 


1,137. 


enced  by  the  lowe 
30  with  mso,  69 
imals,  71, 


Emotions 

manifested  b 
Emperor  motU,'3I5. 
Emalation  of  singing-birds,  369. 
Emu,  sexes  and  incubatiOD  of,  478. 
Enduiance,  estimation  of,  118. 
Energy,  e.  characteristic  of  men,  56S. 
England,     numerical    proportion    of 

male  and  female  births  iu,  242. 
Engleheart,  Mr,,  on   the   tindiug  of 

new  mates  by  atarllnga,  408. 


yGoosle 


English,  s-access  of,  as  colonists,  142. 
Engrarers,  short-si  ghWd,  33. 
Katomostraca,  268. 
Eutozoa,  dUTereDce  of  colour  betwoca 
ths  males  and  females  of  some,  260. 
EnTj,  persistence  of,  112. 
'£oceDe  period^  possible  diTergenco  of 

Solidie,   colours  o*;  prodneed  bj  the 

biliary  glands,  361. 
Epeira  nigra,  small  size  of  the  male 

of,  273 


Ephippiger  vitaaa,  stridnlatiag  organs 
of,  284,  288. 

Spicatia,  sexual  differences  of  colour- 
ing in  tbe  species  of,  309. 

Egmia  Aemioaas,  winter  change  of, 
S12. 

Erateina,  coloi'atlon  of,  315. 

Ercolani,  Prof.,  hermaphroditism  in 
eek,  162. 

Eree-t  attitude  of  mao,  51,  52. 

EriiJaiii,  courting  of,  280. 

Eschijobt,  on  the  derelopraent  of  hair 

moustache  la  a  female  fietux,  19; 

the  scalp  and  the  forehead  iu  soioe 
children,  151 ;  on  the  arrangement 
of  the  hair  in  the  human  ftetus,  152; 
on  the  hairiness  of  the  &ce  in  the 
human  futns  of  both  seies,  802, 603. 

Estaeraila,  difference  of  colour  in  the 
seiea  of,  294. 

Esox  luciui,  249. 


Csquimani,  64,  133  ;  their  belief  in 
the  inheritance  of  deiteritr  in 
seal-catching,  33 ;  mode  of  iile  of, 

Estrelda  omatKlttJui,  pagnacity  of  the 
male,  366. 

Eidiagii,  seinal  differences  of  colour- 
ing in  the  species  of,  309. 

Euchirvt  iangimanvs,  sonnd  produced 
bj-,  304, 

Endromias  morinellas,  477- 

Ealampii  juguhrii,    colours   of   the 


n  the  ri 


nthe 


■d  States,  44. 

ota  tupercSiaris,  racket-shaped 

en  in  the  tail  of,  384. 


BupeloBuna  macroHra,  colours  of  th« 

female,  453. 
Eup/iema  splendida,  457. 
Eaplocamvs  erythropht/iahrats,  posses- 

eion  of  epurs  by  the  female,  364. 

Europekns,  diiTeience  o^  from  Hin- 
doos, 192;  hairiness  of,  probali:>' 
doe  to  reversion,  901. 

Enroslopodns,  seies  of,  479. 

Eurygnathvs,  difierent  proportions  of 
the  head  in  the  sexes  of,  276. 

EiistephanitSjaexixaX  differences  of  spe- 
cies of,  359;  young  of,  487. 

Iiaggeration  of  natural  characEei's  by 

Eicgamy,  588,  691. 

Eipression,  resemblances  in,  I»twe«E 
man  and  the  apes,  150. 

Hitiucticn  of  races,  causes  ot,  ISl. 

Eye,  destruction  of  the,  32  ,  change 
of  position  in,  55 ;  obliqnity  ot, 
regarded  as  a  beauty  by  the  Chinese 
and  Japanese,  578. 

Eyebrows,  eleration  of,  13,  derelop- 
ment  of  long  hairs  in,  19 ;  in  mon- 
keys, 151  ;  ei'adicated  in  pait*^  uf 
South  America  and  Africa,  575; 
eradication  of,  by  the  Indians  of 
Paraguay,  580. 

Eyelashes,  eradication  of,  by  the  In- 
dians of  Paraguay,  580. 

Eyelids,  cobarcd  black,  in  part  of 
Africa,  574. 

Eyes,  pillared,  of  the  male  of  CHfoam, 
274;  difference  in  the  colour  of, 
in  the  seies  of  birds,  435. 

Eyton.  T.  C,  obserTatlons  on  the  de- 
■elopment  of    the    '  '       ' 


falloH 


r,  234. 


Eyiies,  Les,   hnman    reroaii 


Fabre,  M.,  on  the  habits 

291. 
Facial  bones,  cansea  of  i 

of  the,  56. 
Faculties,  dircrsity  of,  i 


yGooc^le 


Fakirs,  Indian,  tortures  Qndergona  bj, 

lie. 

Htlca  leuoctjAaSat,  484. 

juregrims,  408,  461. 

(iFinunouiiis,  408. 

Falcon,   peregrine,  oev   mate  Taund 

by,  408. 
Falconer,  H..  on  the  mode  of  Ughtiog 

of  the   Indian    elephuit,  S13;  on 

canines  in  a  female  deer,  514; 

^yomowAus  aqtialious,  547. 
Falkland  Islands,  horses  of,  181. 
Fallow-deer,  dilfereDt  coloured  herd 

of,  510. 
Faminei,  frequency  of.among  snvages. 


Farr,  Dr.,  on 

the   St 

nctnre  of  (h 

on  the 

fiecta  of  p  B- 

fligacy,  137 

ioSuence     f 

marrii^e  on 

mortality,  139, 140 

Farrar,  F.  W^ 

on  the 

guage,  87 ; 

nthecr 

)Bsingor  blend 

ing    of    la. 
absence  of 

ra; 

91;     on    th 
of  God  in  c 

lain  races 

f  men. 

93;   on  ea  ly 

marnages  o 

I,  138  ;  on  lh 

middle  ages 

Fashions,  long 

preialence  of,  amc 

savages,  576,  "584. 

Fayc,  Pr^f ,  o 

tion  of  mal 

and  fe 

uale  hirth. 

greater  mortality  of  male  childr 

at  and  befoi'e  birth,  243. 

Feathers,  modl£ed,  piodacing  sound 

■    377    el    M}.,   450;    elongated, 

male    biiils,    383,    403 ;     rack  t 

shaped,   334;    barbless   and    v    1 

fiUmentoos  barbs  In  certain  bird 

385  ;  shedding  of  margins  of,  393 

Feeding,  high,  probable  inflnenco  oi 


Felia  canadfnsis,  ttroat-mff  of,  521. 
pfirdatia  and  F,   Taiiit,    seiual 

differences  in  the  colouring  of,  534. 
Female,    behavloar    of    the,  during 

courtship,  222. 
. biras,  differences  of,  470, 

male  organs   in,  162 ;    preference 
at,  ItiT  cartabi  males,  21 4 ;  pursait 


of,  by  males,  221 ;  occnrreno 
secondary    sexual     characters 
225 ;  development  of  male  oha 
ters  by,  227. 
'emales  and  males,  comparative  u 


3,  215;t 


tality  of,  while  jonng,  216. 
Femur  and  tibia,  proportions  of,  in  the 

Aymara  Indians  34 
F    ton,   M      d     eas       f    Msiones, 


m  na    f,  in  plants, 
mels,  222. 
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f  124. 


F   hi   1 

1      s,196 
Fjiaus    b  rp  g  til  Id  and 

na      t       I    e,   102         timatio 
g  th     681 ;  a. 


Fj    A 


e,  f 

h  pel  g      popu!  tioa  of  the, 
d»    be    d 


550  581    mar     g  -< 


nralsel    I 


;    n,  p  rtly  the  Ksult  oi 


105 


a  the 


Finch,  racket-shaped  feather> 

tail  of  a,  384. 
Finches,  spring  change  of  colour  in, 

393 ;  British,  females  of  the,  460, 
Fingers,  partially  coherent,  in  speciet 

of  Hf/Haiea,  51. 
Finlayson,   on    the    Cochin   Chinese, 

578. 
Fire,  use  o^  49,  145,  180. 
Fischer,  on  the  pugnacity  of  th*  mala 

of  Ztthna  c^Aahtes,  300. 
Fish,  eagerness  of  male,  221  j  proper- 


yGooc^le 
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b'iahes,  kidneys  <,(,  repce-ented  by 
Coi-pcia  Wolffians  in  Ihe  humm 
embryo,  11;  male,  hatohmg  ovj 
in  theii'  mouths,  163 ;  nceptscles 
fur  ova  possessed  by,  208  ;  relative 
Eiie  of  the  seies  in,  335;  fresh- 
water, of  the  tropics,  843 ;  piotec- 
ti re  resemblances  in,  344;  change 
of  colour  in,  344;  Dcst-buildiug, 
315 ;  spawaing  of,  345 ;  sounds 
produFed  hy,  347,  566  ,  continued 
growth  of,  485. 

Flamingo,  age  of  mature  plumage, 
483. 

Flexor  pollicis  longia,  simitar  vjiution 


of,  it 


an,  42. 
!,  145. 


Hint 

Fliuto,    difficult;  of   chipping 

fono,  49. 
Floresuga  oiellivara,  443. 
Florida,  Quiscalis  major  in,  248. 
Floandej',  coloratioa  of  the,  344. 
yiower,  W.  H.,  on  the   abductor  of 

the   fifth  metatai'sal  in   apes,  43; 

on  the  position  of  the  Seats,  150; 

on   the  PiiAeoia    inonackw,   201 5 

on  the  throat-poDch  of   this  male 

bustard,  373. 
Kly-catchers,  colours  and  nidification 

of,  455. 
F<etue,    human,   woolty   covering    of 

the,  19;  arrangement  of  the  hair 


ature,  31. 


1,  152. 


Fo  amen      sup  a    eondylo  d      eiocp- 
of  man      1  43      n  the  ea  ly  p  0- 

Forbes  D  u  the  Aymara  lod  ans 
34  on  local  vanat  on  of  colour 
ID  the  Qm  huas  19b  on  the  ha 
leisness  of  the  Aymanu  and  Qu 
choaa  561  on  the  long  ha  r  of 
the  Aymaras  and  Qu  huas,  651 
530 

Forel    F     on      h  te  joung   swans, 
-.2 

Fa  m   a   rufa    t  se   of   the  c  rob  al 
ganglia  n,  54 

loftuls    ahseoca  of  conneet  eg  roao 
with  the  apes,  156. 


Fo»l,  occurrence  of  spurs  in  the 
teijiile,  227 ;  game,  early  pugnacity 
of,  239  ;  Polish,  eaily  devetopment 
of   cranial    |«culianties    of,  239; 

amples  of  correlated  developiUEn* 
IQ  the,  426;  domestic,  breeds  aud 
subbreeds  of,  460. 
Fovrls,  spangled  Hambargh,  220, 23B; 
mheritance  of  changes  of  plumage 
b},  229;  sexual  pecaliarities  iu, 
trsosmitted  only  to  the  same  sei, 
230 ;  los9  of  secondary  seiual  cha- 
racters by  male,  231 ;  Polish,  origin 
of  the  crest  in,  231 ;  period  of  in- 
heritance of  characters  by,  238 ; 
Luckoo-,  238  ;  dsrelopmeat  of  the 
comb  in,  239;  numerical  propor- 
tion of  the  seies  in,  247 ;  courtship 
of;41T;  mongrel,  between  a  black 
Spanish  cock  and  iliffereat  hens, 
427;  pencilled  Hamburgh,  diffei- 
ence  of  the  seies  in,  447  ;  Spanish, 
seiual  dllferences  of  the  comb  iu, 
lurred,  in  both  seiea,  449. 


I,  W.  D 


half-U 


ing  polygamous,  and 
on  polygamy  In  the  guinea-fowl  and 
canary-bird,  220 ;  on  the  proportion 
of  the  seies  in  cattle,  247 ;  on  the 
pugnacity  of  the  peacock,  364;  on 
a  nuptial  assembly  of  magpies, 
403  ;  on  the  iioding  of  new  matea 
by  trows,  407 ;  on  partriagea  living 
la  triplets,  409 ;  on  the  pairing  of  a 
goose  with  a  Chinese  gander,  415. 

Foics,  waiinesa  of  young,  in  hunting 
districts,  80 ;  black,  540. 

Iraser,  C,  on  tJie  ditFerent  coloun  of 
the  seiea  in  a  species  of  SqaUia, 

G.,  colours  of  Theda,  312. 

1  ere  Hookham,  quoting  Theognis  oa 

selection  In  mankind,  29. 
Fragilla  canaal/mii,  394. 
ei'ri^age  of  mature  plumage  in, 

483. 

cj/uiwo,  age  of  mature  plumage 

a  483. 

leucojihrys,  young  of,  486. 

spinua,  415. 

trislis,  change  of  coloar  in,  in 

sprme,  393 ;  young  of,  485. 
Fnngillids,   rssemblanca   of  the   li^ 

male*  of  distinct  spedes  o^  ^^O- 
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Fi*cigs,  a49;  male,  tomporarf  reue))- 
tacles  for  ots  posessed  bj,  308 ; 
ready  to  breed  before  the  females, 
213;  lighting  of,  349 ;  local  oiguna 
of,  350. 

FroDtal  bone,  persistence  of  the  sutura 
iu,  39. 

Fruita,  poisunous,  avoided  bj  ammals, 
6S. 

Fuegians,  133,143;  difTereave  of  sta- 
ture among  the,  31 ;  power  of  sight 
In  the, 33;  ekill  of,iD  etone-throw- 
ing,  49 ;  resistauus  of  the  to  their 
severa  elimate,  63,  IS"  mental 
capacity  of  the,  Sa^qiia.  rel  g  oub 
tieatliitetit3ofthe,95;  re  o  hlnn  a 
of,  in  menUl  characters  to  Luro 
peaoa,    17S;  mode  of  Ufe 


197; 


ersiou  of,  t 

;  said  to  adm  re  Europeaj 


a  tiie 


Gallicrex,  semal  difference  a  the 
coloar  of  the  iridee  in  4 

criatatas,    pugnacity   ot    male 

360  i  red  cai-unole  o  on  r  eg  n 
tlie  male  during  the  b  eed  nj, 
season,  339. 

GalUoaceie,  freqoeac;  of  polygamous 
habits  and  of  setual  ditfereuces  iu 
the,  219;  love-gestures  of,  380; 
decomposed  feathers  in,  3S5;  stripes 
of  young,  464 ;  comparative  seiual 
differences  between  the  species  of, 
470,  471 ;  plumage  <jf,  472. 

Gallinaceous  birds,  weapons  of  t 
mala,  362;  rudiet-shaped  feathe 
on  the  heads  d<;  384. 

0alii«ala  cAloropus,  pugnacity  of  t 
male,  360. 

. crialala,  pugnacity  of  the  mal 

360, 

Galleperdic,  spurs  of,  364 ;  develo 
ment  of  spors  in  the  female,  450. 

QaliophasiSj  young  of,  468. 

Galliu  bankiva,  447  ;  neck-haoklea  o 

-^' —  Slani^j  pugnadt;  of  the  ma 


Galls,  60. 

Gallon,  Mr.,  on  hereditary  genius,  28  ; 
gregiriousness  and  independenoi 
in  animals,  104 ;  cu  the  struggle 
between  the  social  and  personal 
impulses,  125 ;  on  the  effecU  of 
natural  selection  on  civilised  na- 
tions, 133;  on  the  sterility  of  sole 
daughters,  135;  on  the  degree  of 
fertility  of  people  of  genius,  136- 
on  the  early  marriages  of  the  poor, 
133  ;  on  the  ancient  Grcelis,  140 ; 
on  the  Middle  Ages,  141 ;  on  the 
progress  of  the  0nited  Slates,  142  ; 
n  South  African  notions  of  beauty, 
579. 

Gcmanaras,  use  of  the  chelat  of,  268. 

manniM,  270. 

Gannets,  white  only  when  mature, 
492. 

Ganoid  iishes,  159, 165. 

Gaour,  horns  of  the,  505, 

Gap  between  man  and  the  apes,  156. 

G  per,  seiBs  and  young  of,  486. 

GarJn-'r,  on  an  example  of  rationality 

a  a  Oekiiim'is,  270. 
Jarriilui  glandaritis,  407. 

Gartner,  on  sterility  of  hybrid  plants, 

Gasteropoda,    272;      pulmonif-rous, 

courtship  of,  262. 
Gasteroateus,    220;     nidification    o^ 

femrus,  331,  340,  345. 

trachuna,  332. 

Gaatropkora,  wings  of,  brightly  co- 
loured beneath,  315. 

Gauchos,  want  of  humanity  among 
the,  123, 

Gandry,  M.,  on  a  fossil  monkey.  154. 


ies  of,  415  I 

m  tea  by,  416, 

nnmber    of 

terygia,  37 ; 

male,  268; 
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of  a,    270;     differe 


colour  it 
371. 
Gemmnlss, 


GeoflroT-Saiut  Hilaire,  I^d  od 
recognition  of  women  by  i 
qnadi nmajia,  8,  OD  iUDDstio^i 

opmeat   ynih   polTaactyl^m, 

LuinaQ  strULture,*!},  ■ 


.  the  Oi 


the  dletributioB  of  hair  in  man  and 
monkep,  'il ,  on  the  caudal  ver- 
tebfff  of  monkeys,  68 ,  on  cor 
related  variability,  60,  on  the 
clnssigcatiOD  ot  moii,  147 ,  on  the 
long  hair  on  the  heads  of  species  of 
Semnopitkeoaa  ISl ,  on  the  hair  in 
monkeys,  152;  on  the  develop 
ment  of  horns  in  female  deer,  504 ; 
aad  F.  CoTler,  on  the  mandrill, 
539 ;  on  Hylobates,  558,  559. 
Geographical  distribution,  as  evidence 
f  pe  fi  di3  n  t  mm  169 
■    a  brightly  col  m  db        tb 


315 
Seophaja      fro 


g      chang      I 
led  a  19S 


ie  of  short 


108;  mnte,  eicept  in  the  rutting 

■ai'd,M..  disputes  descent  of  verli- 
>rates  from  Ascidians,  160  ;  colour 
if  sponges  and  Asciiians,  261: 
Qusky  odour  of  Sphini.  308. 
Girand-Teulon,  on  t 

sight,  34. 
C  lEders,  coramKnicabIc  to  man  fwm 

the  lower  animals,  7. 
Glands,  odoriferous,  in  mammals,  529, 

Glarcola,  double  monit  in,  390. 
Ghmeris  limbata,  USernBee  of  colour 

in  the  seies  of,  274. 
Glowworm,    female,    npteroua,  208; 

luminosity  of  the,  277. 
Gnats,  dances  of,  280 ;  auditory  powers 

of,  569. 
Gnu  seiual  differences  in  the  colour 

of  the,  538. 
Goat,  male,  wild,  falling  on  his  homa, 

508 ;  male,  odour  emitted  6y,  529 ; 

male,    wild,    crest    of   the,    531; 
vlap,  &c.,  of  tb 


I,  532;    Ken 


differ- 


of  the,  536. 


m      i,  235,  505;  mtNle  of 

r  508;  domestic,  seinal 

H      f  late  developed,  237  ; 


dfF 


Ge-^ 


nf  nt     d      117,  577,  592  ;  on  the 

f  races,  182. 

1  the  hairiness  of  the 

nlla,  57     on  the  mandrill,  533. 

Ge    n  e-1  ngnage,  178. 

Ghost  m  th      seiual      difference     of 

1  u    n  the,  316. 
Gbb      Sir  D,  on  differences  of  the 
e   D  D  fierent  races  of  men,  566. 
Gibbon,  Hoolotfc,  nose  of,  150, 
Gibbons,  voice  of,  527. 
Gill,   Dr.,    laatc    seals    taiger    than 
females,  219:  aesnal  diferences  in 
»ak,  &'.5 


It  of  CO 


1  the 


and  the  colour  of  the  skin,  192;  on 
the  odour  of  the  skin,  198 ;  on  the 
colour  of  infanta,  558. 

Goldfinch,  371,  394;  proportion  of 
the  seies  in  the,  248;  seiasl  dif- 
ferences of  the  beak  in  the,  359 ; 
courtship  of  the,  401. 

,  North  American,  youne  of,  485 

Gold-fish,  342. 

Comphus,  proportions  of  the  seies  in, 
254;  diir«rence  in  the  seies  ot 
290. 

erjji  Shatmi,  312 ;  aeiuai  di& 


fione; 
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flDodsir,  ProfT  on  the  Bffinity  of  tlie 
laccelet  to  the  asciilians,  1 59. 

Ooosander,  young  of,  467. 

Gooae,  Actarctic,  colonra  of  th«,  492. 

■ ,  Canfldi,  paiiiDg    with    b  Ber- 

nide  gander,  414. 

,  Ohinese,   knob  on  the  boak  of 

the,  426. 
,  Egyptian,  364. 

,  Sebastopol,  plumage  of,  385. 

,  Snow-,  whiteness  of  the,  492. 

,  Spnr-winged,  SC4. 

Gorilla,  5S1 ;  semi.eTect  attitude  of 
the,  52 ;  mastoid  processes  of  the, 
"     lireotion  of  the  h;'      "   "'" 


of  the, 


r  of  si 


tiDg,  151 ;  supposed 
mandrill,  177;  polygamy  of  the  217, 
590,  591 ;  voice  of  the,  S27 ;  cra- 
ntuiD  o^  558;   fighting  of  male, 


SO,  32  ;  on  the  pioportions  of  th 
body  aod  capacity  of  the  lung 
different  races  o[  men,  167  ;  on  th 
the  inferior  vitality  of  mulnttoe 
171, 


,      ,  jration  of  swifla,  108 

on  the  arrival  of  male  snipes  b  f 
thefemales,  212;  on  the  nume  cal 
proportion  of  the  sexes  in  b  ds, 
247  ',  on  Nstm^rpha  Grypas,  3  9 
on  the  species  of  ^usfspAonus,  35S 
na  the  Anstralian  musk-duck,  36 

BriiivTa  hiata  and  CiiKlormaphvs 
cruralit,  362 ;  OD  Lobivaaeliia  Ma- 
tus,  366 ;  on  the  habits  of  Mmura 
Alberti,  371 ;  on  the  rarity  of  song 
in  brilliant  birds,  371;  on  Selai- 
pWus  platyceraia,  378 ;   on  the 


Bower-lards,     .  .  , 

omamental  plumage  of  the  Hnm- 
ming-Urdc,  387  ;  on  the  moulting 
of  the  ptarmigan,  392 ;  on  the  dis- 
pUy  of  plumage  by  the  male  Hnm- 
ming-birds,  394;  on  the  shyness  of 
adorned  male  birds,  403 ;  on  the 
{■ooratioD  of  f he  bowers  oi  BowoT' 


birds,  413;  on  the  decoiatlitn  ol 
their  neafa  by  Hamming-bii'ds,  413 ; 
on  variation  in  the  genua  Gynai- 
Uvs,  423;  on  the  colour  of  the 
thighs  in  a  male  parakeet,  424 ;  on 
Uimtictt  Benjammi,  442,  443;  on 
the  nidification  of  the  Orioles,  454  ; 
on  obsourely-cotoured  birds  build- 

and  kingfishers,  456 ;  on  Austra- 
han  parrots,  453 ;  on  Australian 
pigeons,  458 ;  on  the  raonltjng  of 
the  ptarmigan,  462  ;  on  the  imma- 
ture plumage  of  birds,  466  ef  sej.j- 
on  the  Australian  species  of  2W»iT| 
473;  on  the  young  ofAitlmraspoli/- 
tmw,  487 ;  on  the  colours  of  the  bills 
of  toucans,  491 ;   on  the   relati 


I  of  the  > 


of  Ausi 

of  the  Marsupials,' 533. 
Goureaai,  on  the  stridclaUon  of  ifu- 

«ii  ei    opaa,  293, 
G  nt       m  Uy  transmitted,  237. 
G    h  the   Pied   Ravens  of  the 

F  1 1  nds,  424 ;  variety  of  th* 

Groll  m  t,  424. 
G    d       n     f  secondary  seiaal  cha- 

ra  1        u  birds,  430. 
G    11      re        absence     of    secondary 

se  n  1     haracter!  "  '     " 


6     lint 


e,  390. 


of,  454. 


1  t  n  f  the  anthropomorphous 
pes,  I7T  on  the  difTerence  in  the 
d  1  pm  nt  of  the  brains  of  spca 
d  f  man,  203. 
Gray,  Asa,  on  the  gradation  of  species 
among  the  Compositie,  175. 

,  J.  E.,  on  the   caudal  vertebi-H 

of  monkeys,  58 ;   on  the  presence 

of  Cervulus  moscliiaiis,  604;  on  the 
horns  of  goats  and  sheep,  606  ;  on 
the  beard  of  the  ibei,  531 ;  on  the 
Berbnra  goat,  533;  on  seinal  dif- 
ferences in  the  colorafion  of  Hodents, 
534;  ornaments  of  male  sloth.  634; 
on  the  colours  of  the  Elands,  S35, 
on  the  Sing-sii^  antelope,  536; 
on  the  coiours  of  goats,  636 ,  oa  th* 
iK^-Hileer,  546. 
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"Gj^atest  happiaeta  principle,"  120, 

Guinea,  sheep. of,  ivith  males   only 

,:!!. 

horned,  234. 

Greeks,  andent,  140. 

Green,    A.  R,   on    teavers  fighting. 

siooal    polygamy    of   the,     220; 

500;    on  the  voice  of  the  beaver. 

markings  of  the,  429. 

527. 

Greenliaoh,    selected    bj   a    female 

of  operations  by,  603. 

canary,  415. 
Greg,  W.  K,,  on  the  effects  of  natural 

Gulls,  seasonal  change  of  plamage  in, 

492 ;  white,  492. 

selection  on  civilised  nations,  133  ; 

Giintber,  Dr.,  en  paddle  of  aratiidiis. 

on    the    early    marriagea    of    the 

poor,  138 ;  on  the  Ancient  Greeks, 

«us,  162  ;  on  male  fishes  hatching 

ova  id  their  mouths,  163,  345  ;  on 

Grenadier^  Prussian,  2». 

mistaking  infertile  female  fishes  for 

males,    249;     on    the    prehensile 

proportion    uf   male    and    female 

331 ;  spines  and  brushes  on  fishes, 

births  in,  246,  258. 

331 ;  on  the  pugnacity  of  the  male 

Gronae,  red,  monogamoiis,  219;  pug' 

i^almon   and   trout,   332 ;   on  the 

nacity  of  yonng  male,  Sa6  ;   pru- 

relative  size  of  the  sexes  in  fishes. 

duclng  a  sound  h;  scraping  their 

335^  on  sexual  diifeiences  in  fishes, 

wings  upon  the  ground,  374 ;  dura- 

33S et  seq. ;  on  the  genus  Callio- 

tion  of  courtahip  of,  405  ;  colours 

and  nidification  of,  455. 

Gruber,   Dr.,    on   the   occniTenee  of 

coloration  of  frogs  and  toads,  349 ; 

humerus  of  man,  21 ;  on   division 

combat  of   Tistado  ekgam,  351 ; 

of  malar  bone,  39  ;  stridnlation  of 

on  the  seinal   differences  in    the 

locust,  284. 

Ophidia.  351 ;  on  differences  of  the 

seies  of  lizards,  354  «ts^. 

mage   in,   483;    breeding   in    im- 

Gjiaaaiao   Isis,    ocellated   soots   of. 

mature  plumage,  484. 

428. 

Virgo,  trachea  of,  374. 

Gypsies,    unifonuity    of,    in   various 

parts  of  the  world,  193. 

of  male,  289. 

(toiMSifcui,  284. 

CrypBs,  SBiual  differences  in  the  beak 

K 

in,  359. 

Habits,  bad,  facilitated  by  familiarity, 

teeth  of,  514. 

123 ;   variability    of  the  force  of. 

Cjjanas,    strife    for    women     among 

125. 

the,    562;  polyandrj    among   the. 

mckel,  E.,  on  the  origin  of  man,  3 ; 

593. 

on  rudimentary  characters,  11 ;  on 

Guanohe  skaialoos,  occurrence  of  the 

death  caused  by  inSammation    of 

snpra-condyloid    foramen    in    the 
humerus  of,  22. 

the  vermiform  appendage,  21  ;  on 

the  canine    teeth  in  man,  40  ;  on 

auaraoys.    proportion    of   men   and 

the  steps  by  which  man  became  a 

women  among,  244;  colour  of  new- 

biped, 52 ;  on  man  as  >  member  of 

born  children  of  the,  557  ;  beards 

the  Catarrhine  group,  155;  on  the 

of  the,  6S1. 

position  of  the  Lemaridse,  157 ;  on 

Buenia,  A.,  on  the  seiea  of  fljijKri/- 

thra,  251. 

158  i  on  the  Janoelet,  159  ;  on  the 

the  LoousWdiB,  283. 

2S1;  on  the   mu;acai  po«*rs  ol 

Gnilirniot,  variety  of  the,  424. 

women,  573. 
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KageB,  H^  and  Wnlsli,  B.  D.,  on 
Ameiicaa  Neampters,  254. 

Hair,  dOTelopment  nf,  ia  man,  18 ; 
character  of^  snppoeed  to  b«  doter- 
mined  bj  light  ani  best,  32 ;  distri- 
■      ■        "  ■  ■-  "10;  pOBsiblj- 


a  for  o 


and  di 

161;  of  the  early  progenitors  of 
man,  160;  ditlerent  textnre  of,  in 
distinct  racei,  167  ;  anil  akin,  cor- 
relation of  colour  of,  19T;  develop- 
meat  of,  in  mammals,  5S0 ;  manage- 
ment of,  among  different  peoples, 
5T&;  freab  length  of,  in  some 
Korth  American  tribes,  580;  elon- 
gation of  the,  on  the  bamaa  head. 


Hairini 
ofm 


e  of,  in  the 


,559. 


erical 


relation  of,  in  sheep. 

Bairy  fumilf,  Siamese,  601. 

Haibeitsma,  Prof.,  hermaphroditism 
in  SemmHs,  162. 

Hamadryaa  baboon,  tnrning  oTev 
stones,  101 ;  mane  of  the  male,  <S21. 

Hamilton,  C,  on  the  crnellT  of  the 
Kallin  to  animals,  US;  on  the 
engrossment  of  the  women  b;  the 
Kaffir  chiefs,  595. 

Bammering,  difficulty  of,  49. 

Hancock,  A.,  on  the  colours  of  the 
Dudibranch  MoIlasCB,  361,  264. 

Bands,  larger  at  birth,  in  the  chil- 
dren of  labourers,  33 ;  stmctore  of, 
in  the  quadrnmana,  50;  and  arms, 
freedom  of,  indirectly  correlated 
with  dimination  of  canines,  53. 

Handwriting,  Inherited,  88. 

Hand Jside,  Dr.,  supernumerary  mam- 
mte  in  men,  37. 

Harcourt,  E.  Vemcn,  on  FringSIa 
cannoifiu  394. 

Narslda  ghdalis,  420. 

Hai-A.  protective  colouring    of   the, 


grassboppei's,  286 ;  on  GFcanf/iuj 
Tticalis,  289;  on  the  colouring  o( 
Lepidoptera,  314;  on  the  colooring 
of  Sfriumia  ib,  316. 

HarIjng,spurof  theOrnithorbynchoB, 
502. 

Hartmao,  Dr.,  on  the  singing  of  Cicaiii 
teptemhsvn,  282. 

Hatred,  persistence  of,  113. 

Haughton,  S.,  on  a  YariatLon  of  tho 
jlexor  pollioia  tongits  in  man,  ii. 

Hawks,  teeding  orphan  nestling,  409. 

Hayes,  Dr.,  on  the  diverging  of  siadge- 
dogs  on  thin  ice,  75. 

Haymond,  R.,  on  the  drumming  of  the 
male  Tstrcn  rHi^llus,  375  ;  on  the 
drumming  of  birds,  376. 

Head,  altered  position  of,  to  snit  the 
ereotattitudeof  man,  55;  hdriness 
of;  in  man,  57 ;  processes  of,  in 
mate  beetles,  295  ;  artificial,  alte 
rations  of  the  form  of  the,  583. 

Hearne,  on  strife  for  women  among 
the  l^orth  American  Indians,  361, 
OD  the  North  American  Indians' 
nolicn  of  female  beauty,  578  ;  re- 
peated  elopements  of  a.  North  Ame- 
rican woman,  597. 

Heart,  in  the  hnman  embryo,  P. 

Heat,  supposed  effects  of,  32. 

I[C':tOBot!ile,  263. 

Hedge-waibUr,  4  3  g     f  th  , 


Ayma 
Hegt,M 


a  Indi  n.   i 


.  peacock     23 
Hellconid^   308       mn 

other  butterfl         23 
Ileliopathest  st   dul  pe    h 

the  male,  30 
ITeliolhHx  aanca!  la  y       g    f 

468. 
Bdix  pmaatia,       mpi      f      d  v 


1     t    f  the 
ry      f    by 


Harris,  J.  M.,  oa  tlie  relation  of  com- 

plsiion  to  climate,  195. 
. ,  T.  W.,  on  the  Katy-did  loeudt, 

283;    on    the  stridulation  of  tbs 


568;  the  physiology  of  harmony. 


yGooc^le 
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1,37. 


Hepbnro,  Mr.,  oa  the  actnma  song  of 

the  water-onzel,  370. 
Jl^nalu)  Awi^uli,  tieiual  difibrcDca  of 

colour  in  the,  313. 
llerb.1,  poisonoas,  avoideJ  by  animals, 

66. 


254;    dilf. 
290. 


.    the 


Hoffiran,   Prof.,  protective   < 
281;  fighting  of  froga,  350. 
Hog-deer,  546 


Homolog 
He 


Heron,  Sir  R.,  on  the  habits  of  pea- 
fowl, 418,  419,  443. 

lore-gestures  of  a,  380, 

Berons,  decamposecl  feathers  In,  385 ; 

breeding  plumage    of,    391,    392 ; 

jonng    of   the,   481  ; 

dimorphic,  484;  contit 

of  crest  and  plumes  in  the  males  of 

some,  4S5;    change    of 

some,  494. 
Hesperotnys  cognatua,  5G8. 
ffttizriaa,  pre 


a  of.  4; 


,    correlated 


loptera,  281 ;  atriiJulation  of  the, 

and  Orthoptera,  discussed,  28^. 
Honduras,  Qutseo.'us  mnjor  in,  248. 
Hone^-buziard  of  India,  variation  in 

the  crest  of.  424. 
Honej-suckera,  monlimg  of  the,393 

Australian,  nidification  of,  454. 
Honour,  lair  of,  121. 
Hooker,  Dr.,  forbearance  of  elephant 

to  his  keeper,  104  ;  on  the  colour 

if  the  beavd  ii 


Hool 


entalc 


ils,  83. 

Hoolock  Gibbon,  nose  of,  150. 
Hoopoe,  S7I;  sounds  produced  by  the 


dogs  and  cats  bj  ducks,  412 ;  > 
tJie  pairing  of  a  wild  duck  with 
pintail  drake,  415;  on  the  com 
shipof  fowls,  417;  ontheooupli: 
of  pheasants  with  common  hei 
420. 
Hilgendorf,  si 


nds  produced  by  ct 


s,  274. 
Hindoo,  his   horror  of  breaking  his 

caste,  123,  124. 
Hindoos,   local   difference  of  stature 

among,   31;     difference    of,   from 

Europeans,    192;     colour    of   the 

beard  In,  558. 
Ilipparchia  Jaiiira,  319;  instability 
'        of  the  ocellated  spots  of,  423. 
Ilippacampas,  development  of,   163; 

msisupial  receptacles  of  the  male, 

346. 


ne,   C,    on    the    rejection    of  a 
rightly-coloured  locust  by  lizard) 

Horns,  eeiual  differences  of,  in  sheep 

sheep,   231  ;    development 

"""      '    -elopment  of, 

.upes,  ia*;  irom  the  bead 

ral,  in  male  beetles,  297  ; 

503,506,  515;  and  canine 


217; 


male,  502; 


rapid   i 


.  n  South 
icn,  47  ;  diminutioa  of  canine 
teeth  in,  53;  dreaming,  74;  of 
the  Falkland  Islands  and  Pam- 
pas, 191 ;  numerical  proportion  nl 
in,  215,  216;    ■  ' 


I    Siberia 


229  J 


h/Goot^lc 


6SS 


^ring  pre- 
the  E^me 
540 ;  numerical  proportion 
ui       i  female  births  in,  245  ; 

lice  of,  170 ;  readily  be- 


3,  differe 


s,  196. 


of,  from 


eld- 


Houiean,  on  the  baying  of  the  dog, 
75 ;  on  reason  in  dogs,  76  ;  birds 
killed  by  l/ii^raph  wires,  80  ,  on 
the    cries  of    domestic  fowls  and 

pity,  102 :  soicide  in  the  Aleutian 
Islands,  IIT. 

tb,H.  H.,ci[tinction  of  aarages, 


183, 
Hnher,  P., , 


the 


1  playmg  toget 
1  of  each  other  by 


181; 


the 


savages,   S 


nthef 


Bnme,  D.,  on  sympathetio  feelings, 
109, 

ffumming-bitd.racVet-shaped  feathers 
in  the  tail  of  a,  384 ;  display  of 
plnmaga  by  the  male,  394. 

Humming-birds,  ornament  their  neet^ 
93,  413;  polyi;amouB,  319;  pro- 
portion of  the  seies  ia,  24S,  488  ; 
nmal    differences   in,   35&,    443; 


pugnacity  of  mole,  3S0;  tnodined 
primaries  of  male,  3T8;  colorBtion 
of  tbe  seies  of;  387 ;  dispUy  by,  443 
nidificatioa  of  the,  453 ;  colonn  of 
female,  453 ;  young  of,  487, 

[umphreys,  H.  K,  on  the  habits. of 
the  fltickle-hack,  220,  333. 

lunger,  instinct  of,  113. 

luns,  ancient,  fiatteniDg  of  the  iii.>e 
by  the,  583. 

[uDter,  J.,  on  the  number  of  specios 
of  man,  174 ;  on  secondary  seiaal 
characters,   207 ;   on  the  general 


hehar 


roffcm 


ts  after  separati 
Hue,  on  Chinese  opinions  of  the 

pearance  of  Europeans,  578. 
Huia,  the,  of  KeK  Zealand,  308. 
Unman,  man  classed  alone  in  a,  ki 

dom.  147. 

sacrifices,  96. 

Humanity,    unknown     among    si 

EaTages,I18;  deBciency  of,  among 

savages,  123, 
Hnmholdt,  A.  von,  on  the  rationalit] 

of  mules,  78 ;  on  a  parrot  preaerv 
;  the  language  of  a  '    ' 


,1  the  muscles  oi 
the  latyni  in  song-birds,  371;  on 
the  curled  frontal  hair  of  the  bull, 
531 ,  on  the  rejection  of  an  ass  by 
1  female  lebra,  540. 

Hunter  W  W ,  on  the  recent  rapid 
ie  of  the  Santali,  45 ;  on  the 
1,  19J 

Huss  Dr  Mai,  on  mammary  glands, 
162 

Hnssey,  Mr^  on  a  partridge  distin- 
guishing persons,  412. 

Hutchinson,  Col.,  eiample  of  reason- 
ing in  a  retricTer,  78, 

Hntton,  Capt.,  on  the  male  wild  goat 
falling  on  his  horns,  507, 

Huiley,  T.   H.,    on    the    structural 


:   arts    of 


6;  on  the  adult  age  of  the  orang, 
8;  on  the  embryonic  deTelopment 

3,11;  on  rariation  in  &B  skulls  oi 
the  natirea  of  Australia,  26;  OB 
the  abductor  of  the  fifth  meta- 
tarsal in  apes,  42  ;  on  the  nature 
of  the  reasoning  power,  77  ;  on  the 
position  of  man,  150;  on  the  sub- 
orders of  primates,  153;  on  the 
Lemnridffl,  iS7 ;  on  the  Dioosanria, 

the  ichthyosflurians,  159;  on  vari- 
ability of  the  skull  in  certain  races 
of  man,  174 ;  on  the  races  of  man, 
I76;5Bppleraentoa  the  brain,  199. 
Hybrid  birds,  production  o^  414, 
Hydrophobia   cammunicabla  betireea 

Ilydrliporus, 


morphum  of  (bnulea 


yGooc^le 
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Byclaplitis  porci'nv),  546. 

Ilygrogfmiis,  345. 

Hyla,  dngiug  speciea  of,  350. 

Hgiobatea,  absencs  of  the  thumb  in,  51 ; 
upright  progreasion  of  EOme  species 
oi,  62;  msternal  affection  In  a. 
70  i  direction  of  the  hair  on  the 
arms  of  species  of,  151 ;  females  of, 
lesa  hairy  below  thnn  males,  558. 

• agilis,  51 ;  hair  on  the  arms  of, 

151  i  musical  voice  of  the,  527 ; 
superciliary  ridge  of,  558 ;  voice  of, 

diirereHca    of 


issEorivoa*. 


-  harHock,     seiui 
dour  in,  537. 

-  lar,  51 ;  hair 


r,  51: 


iryngeal 


JJytophila  prasinaaa,  303. 

Hymenoptera,  291 ;  large  Bile  of  the 
cerebral  ganglia  in,  54;  classifica- 
tion of,  148;  sciual  differences  in 
the  nings  of,  277;  aculeate,  rela- 
Uve  size  of  the  sexes  of,  279. 

Hymenopteron,  parasitic,  with  'a 
sedentary  male,  221. 

Ilyomoachus  ojuaHcns,  547. 

■Sl/perythra,  proportion  of  the  seies 
in,  251. 

Hypogynma  dispar,  seiual  difference 
of  colour  in,  316. 

JJypopy/Ti,  coloration  of,  315. 


481. 


re  plumage 


1,292. 


■cephaloos,  their  charac- 


Illegitiiaate  and  leeitimate  children, 
proportion  of  the  aeiea  in,  244. 

Imagination,  existence  of,  in  animals, 
74, 

Imitation,  68 ;  of  man  by  monkeya, 
12  i  tendency  to,  in  monlieys,  micro- 
cephalous idiots  and  savages,  87; 
influence  of,  12U. 

Immature  plumage  of  birds,  463,  46G. 

Implaoentata,  157. 

Implements,  employed  by  monkeys, 
81  i     fashioning    of,     peculiar    to 


Impregnatioi 


xot. 


Improvement,  progressive,  man  alone 

supposed  to  be  capable  of,  79. 
Incisor  teeth,  knocked  out  or  filed  by 


Indeoenoj,  hatred  of,  a  modern  virtue, 

India,  difficulty  of  distinguishing  the 

of,   343;    colour   of  the   beard  in 


Isdopious    carhtta,    coionrs    of    the 


Ibei,  male,  falling  on  his  horns,  508 ; 
beard  of  the,  631. 

Ibis,  white,  change  of  colour  of 
naked  skin  in,  during  the  breeding 
*"" 'et,  young  of  tl 


in,    4S3;     breeding   i_ 
plumage,  4S4. 
Ibises,  decomposed  feathert 
white,  492;  and  black,  4! 

difference  of  the  seies 


S27 


ight,  33  ;  of  el&cts  of  use  of  vocal 
■   1  organs,  88;   of  morai 
123,    126;     laws    of, 
il,  232;    seinally  limi- 


ted, 444. 
Inquisition,  infloMice  of  the,  141, 
lity,  hereditary,  28. 
:t,  fossil,  from  the  Ueroaian,  289 
^tivora,  hm ;  absence  of  secondar; 
lual  chancters  in,  218. 


yGooc^le 


relati 


of  the  < 


ganglia  lu,  54;  ina,le,  appearance 
of,  before  the  femajea, '212;  parauit 
of  female,  b;  the  males,  221 ;  period 
ofdeTelopmentof  seiua'  '^racteis 
in,  S36;  secondary  »insl  cha- 
racters of;  274;  Btrldnlation,  566. 

Insesaorea,  voeal  organs  o^  370. 

Instep,    depth    of;    in    Eoldlei 

lostini 


,32. 


nal,  1( 


;iI3. 


Instiuotiva  actioos,  tie  result  of  in- 

teritaoce,  105. 
impulses,  difierence  of  the  force 

of,  110,  111;  and  moral  impulses, 
.    f  110, 


lasm 


complex   origin 


th       gh     natural     selectioi 


f  n  w  p  rp. 
I  am  Btal  mi. 
Id   llec 


1,126; 


.fbirds,375,37e. 
mfluenoe    of,    in    natnral 
in  dvilised  society,  136. 
m  I  iacnities,  their  influence 
lut  ral  seledbion  in  man,  12T  ; 
bally  perfected  through  natural 


eeliKtl  n   128. 


■.  H.  I 


inmonkejs,7. 
1   gtatKtppe,  313. 
seiual  diSerence  in  th 


jaeger,  Dr ,  l«ngth  ot  bones 


6S7 


■m  carrying  weights,  32;  on  the 
Gculty  of  approaching  herds  ot 
Id  enimals,  100 ;  male  Silver, 
easant,  rejected  when  bis  plu- 


Jansou,  E.  W.,  on  the  proportions  «* 
the  seses  in  Tomicus  bHIosus,  253  -, 
oa  stridDlant  beetles,  302. 

Japan,  encouragement  of  ticentious- 


Jardine,  Sir  W.,  on  the  Argns  pi 


larres,   Mr.,    on    infanticide    in 

Sandwich  Islands,  357. 
lavans,  relative  height  of  the 


Jaws,  smaller  proportionately  to  the 
eitremitiea,  33 ;  influence  of  food 


young  of  the,  481. 

Jays,  new  mates  found  by,  407  ;  dis- 
tinguishing persons,  412. 

Jeffreys,  J.  Qwyn,  on  the  form  of  the 
shell  in  the  seies  of  the  Gastero- 
poda, 262;  oa  theinfluenceoflight 
upon  the  colours  of  shells,  263. 

Jelly-fish,    bright    colours   of  some. 


of  spurs 

375 ;  on  the  finding  o(  new  mates  by 

magpies,  407;  on  retardation  of  the 

generative  functions  in  birds,  409. 

Jenyns,  L.,  on  the  desertion  of  their 

young  by  swallows,  108  ;  on  mala 

birds    einging    after     the    proper 

to  bark, 

Jerdou.  Dr.,  on  birds  dnaming,  74; 

on  the  pugnacity  of  tiu  nul*  bal- 

bnl.  360  :  on  the  pugnacity  of  the 

male  Orlygornia  gularis,  363;  on 

increased 

the  spurs  of  aalloperdit,36*;   on 

2  U 

Hosted  by 

Gooc^le 


es8 


tha  liabits  aC  Zobioanelliu,  366 
th«  Epounbill,  374 ;  on  the  di 
mine  of  t^.e  Ksljj-pheasaut,  376 ; 
en  IndiaB  boMards,  378;  on  "" 
ftnuobniit,  381 ;  on  the  «ar- 
t/i  Sgp&totidea  aariita,  3Si ;  an  the 
donblemoaUs  of  certain  birds,  591; 
jn  the  moaltiag  of  the  honey- 
anckers,  392;  on  the  taauhiog  ol 
bnstajils,  ploTeii!,  and  drongos,  393 ; 
on  the  spring  clrnnge  of  colour  in 
some  liDcheE,  393;  on  iispls.<f  is 
male  biriU,  394;  on  the  display  of 
the  nndei-tail  coTerU  by  the  male 
bulbul,  40il ;  OQ  the  loiUaa  honey- 
bQiiard,434;  on  seinal  differences 
in  the  eoloar  of  the  eyes  of  hora- 
bills,  435 ;  on  the  markings  of  the 
Frsgopan  pheasant,  128 ;  on  the 
nidification  of  the  Orioles,  453  ;  on 
the  nidilicatiou  of  the  hoitibilb, 
454 ;  on  the  Saltan  yellow-tit,  45S ; 
on  Falixomisjavaiiiaus,  461 ;  on  the 
immature  pinmage  of  birds,  465 
tlaeq.;  onrepresentatiiespecies  of 
binL.,  468 ;  on  the  habits  of  Tumic, 
476;  on  the  continued  inerease  of 
beanty  of  the  peacock,  4d5 ;  on 
coloration  in  the  genus  Paiaorais, 
494. 
Jevons,  W.  S.,  on  the  migrations  ot 


Jews,  ancient  ose  of  flmt  tools  by  th 
145;    nniibimity    of,  u 

pai'tsofthaworlJ,193  m  n 
proportion  of  male  d  f  m  1 
births  among  the,  243  an  I 
tattooing  practised  by,  5T4 

Johnstone,  Lieut.,  on  the  I   i  1 

phant,  318. 

JoUofs,  fine  appearance  of  th     58 

Jones,  Albert,  proportion    t  se 
Lepidoptera,  reared  by     5 

'      1    Fernandez,  hamm    g  b   d 


487, 


f     ! 


lice  of  the,  170;  cnioar  ol  ilia, 
579;  engrossment  of  the  Hand- 
somest women  by  the  chiefs  of  th^ 
595;  marriage-cnstoms  of  the,  598. 

Kalij-pheasant,  drumming  of  the 
male,  375 ;  yonng  of,  468. 

Sallima,  resemblance  of,  to  a  withered 
leaf.  311. 

Kalmnclts,  general  beardlessness  of, 
560;  aversion  of,  to  hairs  on  the 
iaee,  581 ;  marviage-cusloius  of 
the,  598. 

Eangaroo,  gi-eat  red,  seiual  dilference 

Kant,  Imm.,  on  duty,  07;  on  self- 
restraint,  110;  on  the  number  of 

Katydid,  etridniation  of  the,  283. 
Keen,  Dr.,  on  the  mental  powers  of 

snakes,  352. 
Eellei',    Dr.,    on    tha     dilfioulty    of 

fashioning  stone  implements,  49. 
Kent,  W.  5.,  elongation  of  dorsal  fin 


King,  W.  E,,  on  the  TOCa 
Tetraa  wpido,  371;  oi 
m    g    fgr  n^e,376i< 


.i  g       A  i       oy,  on  the  mar 

m     ftheFuegians,  sae 

.    g-c    w        dificatioa  of,  453. 

.    gfiah      371  racket-shaped  fe. 


f    he,  467,  468  ;  younjj 
SI 
4      ;  immature  plumage 


h    gly  C 

by  (7.6 
K    by       d  S[ 


Kaffir   skull,  occnrrence  of  the  d 
Kaffirs,  their  cruelty  to  animals,  118  ; 


ship  of  insects,  221;  on  the  elytra 
of  DylisiMs,  276  ;  on  peculiaritie* 
in  tiie  legs  of  male  insects,  276: 


yGooc^le 
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00  tha  celatiTe  size  of  the  seies  in 
Insects,  279;  on  the  Fnlgoridffi, 
2S1 ;  CD  the  habits  of  Teriaites, 
291 ;  aa  dlS'erence  of  c«lonr  in  the 
seies  of  beetles,  294  ;  on  the  horns 
of  the  male  lameilicora  beetles, 
297;  on  homlike  processes  iumale 
CurculLooidffi,  299 ;  on  the  puR- 
aacity  of  the  male  stag-beetle,  299. 

Kite,  killeil  hy  a  game-couk,  363. 

Knot,  relentinn  of  winter  pluma^aby 
the,  391 

Snoi,  R.,  on  the  semilunar  fold,  17  ; 
on  the  occurrence  of  tha  supra- 
condylold  foramen  in  the  hamerns 
of  man,  21 ;  on  the  features  of  the 
young  Memnon,  168. 

Koala,  length  of  the  cacum  in,  20. 

A'<i6u3   ellipsiprynoMS,  propDitioa  of 


Kolrei 


1,  247, 


,  on  the 


srUity  of  hybrid 

Koodoo,  development  of  the  horns  of 

the,  234 ;  markings  of  the,  543. 
Koppen,  F.  T.,  on  the  migratory  lo- 

Koidofau,  protuberances   artificially 

produced  by  natives  of,  574, 
Koraks,  mani^e  customs  of,  596. 

loonsts,  354  ;  Russian  locusts,  283. 
Kovalevsky,    A.,   on    the  affinity   of 

the  Ascidia  to  the  Yertebrata,  159, 

160. 
,  W,,  on  the   pugnacity  of  tha 

male    capercailzie,    363 ;    oa    the 

psivingof  the  capercailiie,  367. 
Krause,  on  a  oonToluted  body  at  the 

eitremity  of  the  tail  in  a  MtKaeaa 


Zahiilocera  Daraiaa,  prehensile  organs 

of  the  male,  266 
Zoiirus,  splendid  colours  of  the  species 

o^  342. 
mictus,   seinal    diS^reaeas   In, 

337,  341, 
—  poi»,  342. 

Uicei'tiiia,  sexual  diSerencea  (f,  354. 
Lafreeuaye,  M.  de,  an  tarda  of  para- 

lUe,  3e&. 


Lamawk,  on  the  origin  cf  man,  3. 

Lamellihranchiata,  282. 

Lamelticorn  beetles,  horn-like  pro- 
cesses from  the  head  and  thor«x  of^ 
295,  298;  iufloence  of  seinal  selec- 
tjon  on,  301. 

Lamellicornia,  sCcidulation  cf,  303. 


Ismont,   I 


1   the   t 


of  th* 


colours    of 


walrus,   S02;    on  the   ui 

t>ladde>noEe  seal,  528, 

Xomjwrnis  porphyrin 
the  female,  454. 

LampjiidiE,  distaslefi 
277. 

Lancelet,  159,  135. 

Landois,  H.,  gnats  attracted  by  lonnd, 
230 ;  on  the  production  of  sound 
by  the  Cieodaii,  281 ;  on  the  stricKT- 
lating  organ  of  the  crickets,  284  ; 
on  Dectieas,  285 ;  on  the  stridula- 
ling  organs  of  the  Acridiidje,  286  ; 
etridulating  apparatus  in  Oi'thop- 
tera,  288 ;  Bounds  produced  by 
Atropus,  291;  on  the  eWidulation 

lant  organ  of  Cemniiyi  heros,  303  ; 
on  the  stridulant  organ  of  6eo- 
tntpes,  303  ;  on  the  stridiilating 
organs  in  the  Goleoptera,  304;  on 
the  tfiikiug  of  JnofiiBm,  306. 

Landor,  Dr.,  on  remorse  for  not  obey 
iog  tribal  custom,  114. 

Language  an  art,  36 ;  articulate,  origii 


87 ;  effects  of  inheritan 
of,  among  barbarous  ni 


ons,  91- 

178  ;  primeval,  180 ;  of  alost  tribe 
preserved  by  a  parrot,  181. 

anguages,  presence  of  rudiments  ic, 
90 ;  classification  of,  90 ;  varUbility 
of,  90 ;  crossing  or  blending  of,  90  j 
compleiity  of,  no  test  of  perfectioa 
or  proof  of  special  creation,  92  ;  re- 
semblance of,  evidence  of  commu- 
nity of  origin,  148, 

and  spedes,  identity  of  evidence 

of  their  gradual  development,  SO. 
Laniaa,  462  ^,    characters   of  yonog. 


464. 
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Lanugo,   of   the   human  fictus,    19, 

600. 
Lapponiu  laLgnage,  tiglily  nvfiUciai, 

Lark,  pTDpaFtion  of  the  seies  in  the, 
248;  female,  Binging  of  the,  370. 

I^'ks,  Bttlacted  by  a  mirror,  413. 

Imltt,  E,,  comparison  of  oi'aniaJ  ca- 
paititiea  of  skulls  of  recent  and 
t«rtlai7'  mammals,  55  -,  on  the  size 
of  tb«  brdn  ip  mammals,  gl;  on 
Ih'yojtithecbs,  155  ;  on  pre-hjstonc 
llntea,  570. 

Zaras,  seasonal  change  of  plninage  in, 

Laiva,  luminous,  of  a  Brazilian  beetle, 

278. 
Larval,  musolea  of  the,  in  song-birds, 

371. 
Laaiocampa    fuercua,    attraction 

males  by  the  feroale,  252  ;  ^e. 

(lifTerence  of  colour  in,  316. 
Latham,  B.  C,  on  the  migrations  of 

marl,  48. 
Latooka,  perfoiatiou  of  ths  lower  lip 

b;  the  womnn  of,  576. 
I.aunliarJ,  on  the  abnormal  division 


'■  W.i 


.  the 


Uy. 


a,  3.52 ;  , 


pneaacit  J  of  Gallua  Sianleyi,  31 . . 
Layoutk,  Dr.,  un  vital  periodioity,  8 ; 

theioid  naturs  of  idiota,  36. 
Leaves,  autnmu,  tints  useless,  262. 
Lwky,  Mr.,  on  the  sense  of  duty,  t 
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savages  to  turopnaus  in  power  of 
sight,  33;  on  the  colour  of  neg 
infanu,  558 ;  on  the  fondness 
savages  for  ornaments.  578  ;  ■ 
beardless  races,  581  j  on  the  beau 
"  the  English  aristocracy,  586. 
rd,  E.  L„  on  an   instance  of  ra- 


■eof 


0  and  illegitimate  children, 
Jontftheseiesin,  ^44. 
ation  of  the  length  of  the.  in 
6;    proportions  of,  in    so!- 


phied  in  some  male  bntterflies,  277  ; 

peculiarities  of,  in  male  insect;,  277. 
Leguay,   on   the   occurrence   of    tl« 

supra-unndyloid     foramen    in    the 

humerus  of  man,  22. 
"Lek"of  the  black-cock  and  cape  i- 

Lemoine,  Albert,  on  the  origin  of  lan- 

gnage,  87. 
Zsmar   maoKo,   soiuai    diflerenoe   ;! 

colour  in,  537. 
Lemuridse,    152;    ears    of   the,    15; 

variability  of  the  muscles  in  lb,.. 

41 ;  position  and  derivation  of  the. 


Leojiards,  black.  5  3 

Lepidoptera,  307     nam  ncal  p    )> 

tions   of  the  n   th        5 

colouiing  of,  308     ocell  ted    p. 

ot  427. 
Zepidosii-en,  159, 165 
I.eptalides,  mimic  y    f  3  5 
Lsptorhynchus  a  jUilnttis.  puErlno 

of  male,  299. 


ess  of  young  foie 
icts,  80;. on  th* 
r  young  by  swai- 


■,  valley  of  the,  22. 
m,  on  the  birds  of  paradise,  2H>, 
3 ;  on  the  sea-elephant,  538. 
Lessona,  M.,  oJKcrvations  on  Serranus, 

Lethras  cepfialolet.  pugnacily  of  the 

males  oi;  237,  300. 
Leuckavt,  K.,  on  the  vesioala  prosta- 
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of, 


<  379 ;  difiaranoe  in  tha  31 
290. 
lice  cf  domestic  animals  am 
16B. 

Udilenstein,  on  Chem  progne,  41 9. 
Life,    ialienCnrLCe    at    correspoDding 

periods  of,  22R,  232. 
Ligiit,  effsola  OB  compieiion,  32 ;  in- 

tlneace   of,   npou    the    coiours   of 

shells,  263. 
Lilford,  Lord,  tlie  ruff  attracted  by 

bright  objects,  413. 
Limosa  lappoaica,  478. 


Linoet,  numerical  proportion  of  tliB 
eeies  in  the,  248;  crimson  fore- 
head and  breast  of  th«,  394 ;  coort- 
shipof  (he,  401. 

LioD,  polygamoiu,  218  ;  mane  of  the, 
deftnsive,  521 ;  roaring  of  the,  520. 

Lions,  atripea  of  yonng,  464. 

Lips,  piercinj  of  the,  by  savages,  575. 

Lilho^ua,  prehensile  appendages  of 
the  female,  274. 

TAthoaia,  coloration  in,  314. 

Littonna  litlorea,  262. 

gstone.  Dr.,  maimer  of  sitting  of 


gorilla,   1 


1  the 


dampness  and  drjnew  on  the  colour 
of  the  skin,  193 ;  00  the  liBbility 
of  negroes  to  tropical  fevers  after 
residence  in  a  cold  climate,  194  j 
on  the  spur-wmjed  goose,  364 ;  on 
weaTer-biids,  376;  on  an  African 
night-jar,  384,  403  ■,  on  the  hattle- 
Bcars  of  SoDth  African  male  mam- 
mals, 500 ;  on  the  removal  of  the 
upper  incisors  by  the  Batobas,  575; 
CD  the  perforation  of  the  upper  lip 
by  the  Hakalolo,  576 ;  on  the 
Banyai,  579. 

Livonia,  nubierical  proportion  of  male 
and  female  births  In,  219,  243. 

Lizards,  relative  size  of  the  seres 
»C  354  i  gniar  ponchos  of,  354. 


Lloyd,  L.,  on  the  polygamy  of  th* 
capercailzie  aud  bastard,  219;  on 
the  numerical  proportion  of  the 
saiea  in  the  caperc^hte  and  black- 


in  the  colours  of  the  si 


corpioi 


i  pugnacity  of  n 
grouse,  364;  ou  the  capercailzie 
and  black-cock,  366,  370;  on  the 
eail  of  the  capercailzie,  .175;  on 
assemblages  of  grouse  and  snipes, 
405;  on  the  pairing  of  a  shield- 
drake  with  a  common  duck,  414; 
on  the  h.ittles  of  seals,  500 ;  on  the 
elk,  507. 
ZMcaneHaa,  wiog-spnrs  in,  366. 

Locknoixl,  Mr.,  on  the  development 

of  ffippocampm,  163. 

,  Rev.  S.,  musical  mouse,  56S. 

Locust,  bi-tght-ooloared,  rejected  by 

lizards  and  birds,  2S9. 
,  migratory,  283;  seleoUon   by 


Locusts,  proportion 
Iridalati 


of  se 


of,  2! 

Locustldie,  stridulation  of  the,  382, 
284 ;  descent  of  the,  285. 

Longicom  beetles,  difference  of  the 
seies  of,  in  soloar,  294  ;  stridula- 
tion  of,  303. 

Lonsdale,  Mr.,  on  an  example  of  per- 
sonal attachment  in  Helix  pomatia, 
263. 

Lophobrancbii,  marsupial  receptacles 
of  the  males,  346. 

Lophaphania,  habits  of,  430. 

Zophorinit  afro,  sexual  difference  in 

Li^omis  omatuSj  337 

Lord,  J.  K.,  on  Salmo  lycaadon,  333. 

Lory,  King,  457  ;  immature  plumage 

of  the,  467. 
Love-antics  and  dances  of  birds,  380. 
Lowne,   B.  T.,  on  Mwtoa   umnrtono. 


on  the  Eent.-i]  capacity  of  savages, 
65 ;  on  the  origin  of  implements, 
82  ;  on  the  simplitication  of  laif 
gnagcs,  92  ;  ou  the  .-il.sence  of  the 
idea  of  God  among  ceitain  lacea  of 
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morality  of  w 
Wallace's  ckii 
of  the   idea 


practised  by  rag 
power  of  countiDg  in  primeval  man, 
180;  on  the  prehenslie  organs  of 
the  male  Zabiriocera  Danoiaii,  366  ; 
on  C!U</»i!i,  274;  on  SmyntLtiras 
luteaa,  ZT9  ;  finding  of  aew  mates 
by  jays,  407 ;  on  strife  for  iromen 
among  the  North  American  Indiana, 
S61  ;  on  mosic,  570;  on  the  orna- 
mental practices  of  savag;cs,  ^74  ; 
on  the  estimation  of  the  beard 
among  the  Anglo-SazonSf  581  ; 
no  artificial  deformation  of  the 
Bknll,  583 ;   oi: 


1  the  Veddohs, 


logamy, 


ItieoMa,  large  si 
of  seies   of,  2: 


y  of  the  mandibles 

of  males  of,  278. 
irical  proporfiott 
;  weapons  of  the 


■ eli^thus,  use  of  mandibles 

300;  largejaw8oflnale,275. 
Lncas,  Prosper,  on  pigeons,  418-, 


Lnnar  periods,  8,  164. 

Lund,  fir.,  on  skulls  found  in  Bra- 
zilian caves,  16S 

Lungs,  enlargement  of,  in  the  Qui- 
chua  and  Aymara  Indiane,  34; 
a  modified  awim-bladder,  161 ; 
di^erent  capacity  of  in  races  of 
man,  167. 

Lmninosity  in  insects,  377. 

Loschka,  Prof.,  on  the  tenniBation  of 
the  cDCcyi,  S3 


Iiy  £fna,  stiuat  dilTerences  of  colour- 
g  in  species  of,  310. 
el     Sir  C,  on  the  antiquity  of 
man,   2;   on   the   origin  of   roan, 

pmeat  of  species  and  languoges, 

on    the    eitinction    of    lao- 

S     ges,    90;    on   the    Inquisition, 

;  on  the  fossil  remains  of  rer- 

aU,  157;    on  the  fertility  of 

lyn       Canadian,  throat-ruff  of  the. 


MaaVMt,  ears  of,  15 ;  convo1ut< 
body  in  the  eitremity  of  the  t! 
of,  23;  Tariability  of  the  tail 
species  of,  58  j  whiskers  of  speci 
of,  531. 

-  ■  ■■  bntaneas,  59. 

cyHomotgus,  snpercili    , 

of,  558  ;    beai'd   and   whiskers 
becoming  white  with  age,  559. 
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lasiotus,  facial  spots  of,  550.  ■ 
railiatas,  151. 

OUT  of,  639,  550. 

lister,    I'rof,   on  variations    of 

r  palmaris    c 


bUityof  tJie'mi 
in  women,  223. 


theg] 


nalities 


McClellanil,  J.,  on  the 

nids,  343. 
Maccullocb,  Col.,  on 

lage  without  any  fe 


Indian  Cypri- 

in  Indian  ril- 
nale  children. 


goose,  365 ,  on  the  habits 


le  Kfvptian 
■its  of  wood- 
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the  pairing  of  a  blackbird  and 
thvu^hf  414 ',  on  pied  I'avens,  421 ; 
on  the  guUUmots,  424;  on  the 
colours  of  the  tits,  4^8 ;  on  the 
immatme  plumage  of   birds,  406 

Hacheiss,  ssies  and  young  of,  485  ; 

pugnax,  supposed  ta  be  poljEa- 

mouB,  219 ;  nnmeTical  proportion 
of  the  soles  in,  248  -,  pngoacitj'  of 
the  male,  360 ;  donble  moult  in,  390. 

MclQtoih,  Dr.  Golonrs  oC  the  Nemer- 
tUns,  265. 

MoKeamm,    mm'ringe      customs     of 


Kori 


Qthei 


raise 


UacLachlaa,  K.,  on  Apatania  niujts- 
6ris   and    Sareas    fiyemaHs.    254; 

■  insects,  275 ;  on  the  pairing  of 
dragon-fltea,  279 ;  on  dragon-Hies, 
290,    291 ;     on     dimorphism      in 

•  Agrimt,  291 ;  on  the  want  of  png- 
naciti  in  male  'traeou-flies,  291 ; 
colour  of  ghosomotik  in  the  SheU 
land  Islands,  313. 

UcLennan,  Mr.,  on  Infantidde,  46, 


■D  the  { 


of  the  1 


Bpiritoal  B^ucies,  94;  on  the  pre- 
Tslence  of  licentionsncss  among 
savages,  119,  588;  on  the  primi- 
tive barbarism  of  civilised  nations, 
143 ;  on  traces  of  the  cnstom  of 
the  forcible  captare  of  wives,  144, 
592;  on  polyandry,  5S3. 

Macnamara,  Mr.,  suseepUbilitj  of 
Andaman  islanders  and  Nej^lese 
to  change,  188. 

M.^eill,  Mr,,  on  the  Tiae  of  the  ant- 
Uts  of  deer,  GIO ;  on  the  Scotch 
deerhoaud,  516 ;  on  the  long  halra 
on  the  throat  of  the  st^,  522 ;  on 
the  bellowing  of  stags,  526. 

Macropns,  conrtship  of,  341. 

Macrorhimia  proiosoideuj,  stiiicture 
of  the  nose  of,  528. 

Magpie,  power  of  speech  of,  90 ; 
nnptial  assemblies  of,  408;  new 
mates  fonnd  by,  407;  stealing 
bright  objects,  413 ;  yoiing  of  the, 
481 ;  cDloration  of  the,  493. 

Uagpies,  vocal  organs  of  the,  310 


lillard,  M.,  on  the  proportion  of 
the  seies  in  a  species  of  PoptVto 
from  Bourbon,  250. 
ine.  Sir  Henry,  on  the  absorption 
ne  tribe  by  another,  128;  a 
'     ■   iprovemeEt  not  general. 


of 


132. 

Major,  Dr.  C.  Forsyth,  on  fosfU 
Italian    apes,   155;    skull   of  Boa 

[ngs,  521. 
Ualtalolo,   per 

lip  by  the,  576. 
Ualar  bone,  abnormal  division  o^  io 

Malay,  Archipelago,  marriage-cus- 
toms of  the  savages  of  the,  598. 

Malays,  line  of  separation  between 
the  Papuans  and  the,  169 ;  general 
beardleasnSEs  of  the,  560;  sUlning 
of  the  teeth  among,  574;  aversion 
of  some^  to  hairs  on  the  face, 
581. 

and  Papuans,  contrasted  cha- 
racters of,  168. 

Male  animals,  struggles  of,  for  the 
possesion  of  the  females,  212,  213 ; 
eagerness  of.  In  courtship,  221, 
222 ;  generally  more  modified  than 
female,  221,  223 ;  differ  in  the,  same 
way  from  females  and  young,  232. 

characterf,  developed  in  females, 

S27 ;  transfer  of,  to  female  bii'ds, 

,  sedentary,  of  a  hjmenopterous 

parasile,  221. 
Malefactors,  137. 
Males,  presence  of  rudimentary  female 


Malloh 


[^331. 


iiTiosKS,  a 
Matthns,  T.,  on  the  rate  of  increon 

of  population,  44,  45.  46. 
Maluridie,  nidification  of  the,  454, 
Malaras,  young  of,  485. 
Mammie,  208;  rudimentary,  in 


,   23,  1 


,  163,1 


lerary,  m 


male  human  subject,  37. 
Mammalia,  Prof.  Owen's  classificatic 
of,  148 ;  genealogy  of  the,  158, 


yGooc^le 


Mammaxj,  rei^ot  and  tettiarj'.  com- 
psi-ison  of  cranial  capacity  of,  55; 
nipples  of,  162;  pursuit  of  femate, 
by  the  males,  2^1 ;  eecondary  seinal 
characters  of,  500;  weapons  of, 
501 ;  relatire  siie  of  the  seies  of, 
515;  parallelism  of,  with  birds  in 
secondary  seinal  characters,  511; 
toices  0^  used  especially  during  the 

Uan,  variability  of,  !!6  ;  erroueoosl/ 
regarded  0a  iDorc  domesticated  than 
other  animals,  28;  migrations  of, 
47;  wide  distribution  of,  48 ;  causes 
of  the  nafeednesa  of,  57  ;  supposed 
physical  inferiority  of,  64 ;  a  mem- 
ber of  the  Catarrhiae  gronp,  155  ; 
early  progenitors  of,  160;  tranEition 
from  ape  indefinite,  ISO;  numerical 
proportions  of  the  seies  in,  215; 
difiereuce  between  the  seies,  223  ; 
proportion  of  seics  amongst  the 
ill^timate,  2U;    diffe 


,  »ion  of  male  and  femal 

556 ;  eecondary  semal  ehara 

556 ;  primeral  conditio 
Manduis,  correlation    of 

teitnre  of  hair  in  the,  1 
Mandible,  left,  enlarged  i       1 

of  Taphmderes  diatoHui  2 
Uaadibles,  use  of  the,  in  Am 

275  ;  lai^  of  Corydaia    . 

275;  laige,  of  male  itn. 

pSiu,  275. 
Uandiill,  number  of  cand 

Id  the,  58;   colonrs  o      h 

538,5 
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Mantegazza,  Prof., 
teeth  of  man,  20: 
in  male  animals,  2i 
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th 


the  beardlesEuess  of  the  Hew  Zea- 
landers,  581 ;  on  the  eiaggeration  of 
natural  characters  by  man,  582. 

Uantel),  W.,  on  the  engrossment  of 
pretty  girls  by  the  Sew  2eflland 
chiefs,  595. 

Hatitia,  pugnat^ty  of  species  of,  289. 

Maories,  mortality  of,  184;  infanti- 
cide and  proportloB  of  eeies,  256  ; 


581. 


IS  Aurclins,  on  the  origin  of  the 
ihitsal  thoDghte,  123. 


Mareca  penelope,  414. 

Marks,  retained  throoghout    i 

Marriage,  restrainta  upon,  amo 
rages,  46 ;  influence  of;  upon  i 


139;  . 


;  of,  51 


,1-als, 
■rtality. 


aaj-riages,  eaily,  138,  139;  eom- 
munal,  587,  589. 

darslial).  Dr.  VT.,  protuberances  on 
birds'  heads,  235,  383;  on  the 
moohing  of  birds,  393;  advaot^a 


,   Col.,    i 


erbreeding  ' 


;  infanticide  and  pro- 
seies  with  Todaa,  255 ; 
nsbands  amongst  Todas, 


,  Mr.,  on  the  faraii 

vfoman,  167. 
Marsupials,  157;  derelo 

nictitating  mei 

of,  39;   posse 


a  Bash- 
Lt  of  the 


;    theii 


II  of  nipples  by, 

_  Q  from  Monotre- 

1G5;   abdominal  sacks  of, 

;  relatiTC  siie  of  the  sesea  of, 

5      i  colonrs  of,  533. 

i    rs  pium,    rudimentary,    in    male 

marsupials,  ISl. 

K       m.  W.  C.  L.,  on  alarm  manifested 

b    an  orang  at  the  sight  of  a  turtle, 

OD  the  hair  in  Ilj/lobates,  152  ; 

a  female  American  deer,  514 ; 

the  voice   of  Hyldbaies  agilis, 

on  thebeanlsoftheinhabitanU 

St.  Kilda,  560. 

AT       ns  deseiiiing  their  young,  108. 

C,  on  death  caused  by  inflam- 

m    ion  of  the  venoiform  appen- 


lelliug  their  food.  36  ;  on 
Jidgman,  88 ;  on  the  de- 
nt of  the  vocal  organs,  89 ; 
ense    failing    in    incipient 


Mayers,  W.  F.,  on 

of  the  goldfish  ir 
Mavhew,  K,,  on  the 
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Majnard.C.  J.,  on  thfl  seses  of  Clo-i/- 

aemya  ptcta,  351. 
Meckel,  oD  ;orrelated  Tariatioa  of  tht 

miuoles  of  the  arm  aad  Isg,  44. 
Uedicinea,   effect    prodnccd  by,   tfce 

same  In  mxa  and  in  monkeye,  T, 

Medasm,  bright  coloui's  of  some,  260. 

Mi^ithic  Etrnctares,  provaknce  of, 


179. 


^egspicas  validrts,  f 


l1  differE 


Meldola,  Mr.,  colours  and   marriage 

flight  of  Colias  and  PieHs,  319. 
Meliphagldie,  Anstralian,  nidiScatlon 

Xfeliia,  secDndarf  sexual  ehavactera 
cf,  268. 

Heloi,  difference  of  colour  in  the 
sales  of  a  apecies  of,  294. 

Uemerr,  manifesCations  of,  in  ani- 
mals, 74. 

Memnon,  joong,  168. 

Mental   characters,   diSbrence   of,  in 


Jfmura  AlbsrH,  *06  i  ssig  of,  371. 
superba,  406  ;  long  tails  of  hot! 

seies  ot  451. 
Jferaonssr,    tracliea    a/    the     male 

3f4. 

turakr,  male  plumage  of,  393. 

Mergiu  <!McuI(a!iis,  apeculom  of,  238. 

rntrgamer,  yonni'  of,  467. 

Mitallnra,   splendid   tail-feathers  of 


0-  the  drnmroiug  of  the 


,  Dr.  A.,  on  the  copniatioo  oi 

Phrygaoidffiuf  distinct  species,  275. 

,  Prof.  L,  on  development   of 

helii  of  ear^  15,  16  ;  men's  ears 
more  variaWe  than  women'e,  224  ; 


laoftn 


1  of,  47. 


Migrati 
yanquisniD 

Mill,  i.  8.,  01 


Millipedes,  274. 

Milne-Edwards,  H.,  on  the  oae  of  the 
enlai'ged  chels  of  the  male  Gelas^ 


479. 


icry,  3 


pAyglMw,  411. 
Mind,  difference  of,  in  man  and 

of  the,  in  different  races,  178. 

the,  249. 
Mirror,  larks  attracted  by,  413. 
Mitchell.   Dr.,   interbreeding  in 


Hebrid 


seleclioi 


.f    children    in 
1  the  rejucfion 


muscles  In  lemuroidea,  41,  48  ; 

on  the  classification  of  the 
nates,  153;  on  the  orang  and 
mn,  154;  on  differences  in  tba 


Moching-thrush,  partial  migratioD  oC 

411;  young  of  the,  487. 
ModiScations,  nnserriceable,  62. 
Wog^dge,  J.  T.,  on  habits  of  spidna, 


yGooc^le 


Utiles,  numerica!   Droportion  of  the 

Mxes  iD,  247  ;  Wttles  of  maU,  500. 

3f<Mi«mia  petmeasis,  seiuil  diffbr- 

Montagu,  G.,  on  the  habits  ef  lh« 

enee  in,  3S7. 

black  and  red  grouse,  219 ;  on  the 

Moliiisca,  beantifnl  colours  ami  eha!«s 

pugnacity  of  the  rufi;  361  ;  on  tn« 

of,    363 ;     absence     of   secondary 

sioging    of    birds,    368;    on    the 

Ee>ual  ch3r»:t«r3  in  tbe,  262. 

double  moult  of  the  male  pintail. 

iloliuscoWa,  159,  262. 

331. 

Bious,  383. 

HongolUns,  perfection  of  the  senses 

Montes  dc  Oca,  M.,  on  the  pugnacity 

in,  34. 

of  male  Humming-bii'ds,  360. 

M  nk        p    tecting  bis  keeper  f:-om 

Motiticola  cyanea,  456. 

bb    n   103,  110;  bonnet-,  151 ; 

Monament^    as     traces     of   eitinct 

ho      BO  Qal  diffeienoe  in  colour 

tribes,  181. 

f    th       539,    550:    moustache-. 

Moose,  battles  of,  501 ;  horns  of  the, 

1  urs        he,  537. 

M  nk  y      1    bility  of,    to  the   aame 

Moral  and  instinctjve  impulses,  alli- 

d    as      a    man,  7 ;   male,  ■■ecoj;- 

ance  of.  111. 

n       n     f  women  by,  8;   dirersity 

faculties,    their    influence    on 

f     h      m  ntal   thcullies   in,   27  j 

natural  selection  in  man,  127. 

break  ng  h  rd  fruits  with  stones, 

- — -  rules,  distinction   between  th« 

50      h  nd    of  the,  50,  51 ;    basal 

higher  and  lover,  122. 

cand  1           bra  of,  imbedded  in  the 

sense,   so-called,  derived    f.-ont 

body      1     revenge  taken  by,  69 ; 

the  social  instincts,  120, 121;  origin 

m  le  n  1     ffeetion  in,  TO;   vm'ia- 

of  the,  124. 

bility  of  the  f     Ity    f      t 

iD,74;Ame    c«     m      f   t  t         f 

M      1  ty,  mpposrf  to  be  founded  in 

reason   in,   "        asi  g     t  n.      and 

Ifishness,  120 ;  lest  of,  the  general 

sticks,  81 ;     m  ta         f      1   es     / 

Ifare  of  the   community,    121; 

87;    signal-             f    8        m  t     1 

g    duairiseof,125;  influenceofa 

h  gh  standard  of,  133. 

by,    101;    h  man      h                   f 

M    g  n,L.  H.,  onthebeaver,  67;  on 

150;    America       d       t           1  th 

h   reasoning  powers  of  the  beaver. 

hair  on  the       m.     f      me,  151 

5      on    the   forcible    capture    of 

gradation  of  pec  ea    ^  175    beard 

wi  es,  144;   on  the  castoreum  of 

th   beaYer,fl29;marriaEeunknown 

549 ;  analogy    t      lo  1  d  ff 

m  primeval  times,  588;  on  poly- 

of,  with  tho        f  man    558     d  f 

dry,  593. 

ferent  degre        f  d  fl                  tl 

M    I  y,   J.,   on    the   appreciation   of 

«ies  of,  561         p                 f 

praise  and  fear  of  blame,  146. 

tions   by,    5          g          Ily   m 

M       e,  F.   0.,  on  hawks  feeding  an 

gamous  habits    f  590    polyg 

rphan  nestling,  409. 

habits  of  soiQ    590        k  d   uil 

M    «  Dr.,  colonrsoflnollnsca,264. 

of,  600. 

M  rs  Hi,    E.,   division  of  tbe   malar 

Monogamy,  not  pnm  t        144 

be  e,39. 

and  males,  216,  243. 

of,  305. 

M        n,  on  tbe  number  of  species  of 

Monotreinata,   157 ;    development  of 

raan,  174. 

Moschkan,    Di-.   i,    on  »  n>eaking 

imctlftrousgiands 0^162;  connect- 

starling,  85. 

ing  mammals  with  reptiles,  165. 

MoschMi  mo3ch<fena,  odorifarOBS  at- 

gans  of,  529. 

iover  animals,  30;  caused  by  arrest 

Matof^Um,  Indian,  young  of,  468. 

.Gooc^le 
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Mutmot,  iuhBiitanee  of  mutilation  of 

shaped  feathets  la   the  tail  of  a, 

Moult,  double,  463;  donbk  annual, 

in  Ut4i,  390. 
Moulting  of  birds,  484. 
Moults,  partial,  392, 
Mouse,  long  of,  5GS. 
Monstach  e-moukeT^ 


Mul«.  sterility  and  strong;  rltality  of 

Uulea',  ratiDUal,  78. 
MUller,  Ferd.,  on  the  Mexicans  aud 
Peruriaus,  145. 


of  spots  and  stripes  in  adalt  roam- 
mals,  547  ;  on  tlie  proportions  o) 
~B  some  Crustacea,  255  ; 


i,  265   6 


musical  contest  between  male  Ci- 
cada, 282  i  mode  of  holding  wings 
inCastnia,315;  on  birds  Ehewing  a 
preference  for  certain  colours,  317; 
on  the  sexual  maturity  of  young 
ampbipod  Crustacea,  48 
— ,  Hermann,    emerg  f  be 

from  pupa,  214 ;  poll  n  ga  h     ng 
of  bees,  328 ;    propor     n        se 
in  bees,  254 ;  courting  of  Ens  alia 
380;    colour  and  sexual  se  n 

with  bees,  292. 

>n  the  nictitating  m  mb    n 


ailunar 


J  the  vf    ds,  A 
e  banteng   5  S 


the  coloBFs  of  SemsopitiMW  cAry- 
aomelas,  537- 

ilautjac-deer,  weapons  of  the,  514. 

dnrie,  J.,  on  the  reduction  of  otgaas, 
1 2  ;  on  tliH  ears  of  the  Lcrouroidea, 
15;  on  Tsrisbility  of  the  muscles 
in  the  LemuroiJea,  41,  48;  basal 
caudal  vertebra  of  Macaais  bmn- 
nrui  iuibedded  in  the  body,  59; 
■of  sitting  11      '      ' 


apes,  5 


s  in 


the  Lemur 
throat-pouch  of  the  male  bustard, 
373 ;  on  the  mane  of  Otaria  jviata, 
521 ;  on  the  snb-orbital  pits  of 
"     Qinants,  ar" 


thes 


u  Otan 


Munay,  A.,  on  the  PedumH  of  dif- 
ferent races  of  men,  169. 

T.  A.,  on  the  fertility  of  Aostra- 

lian  women  with  white  men,  170. 

Mas  cminga,  SO. 

minufuj,  sexnal  ditletence  in  the 

colour  of,  534. 

JfBSCO  vomitoria,  54. 

Musdcapa  gniola,  455. 

>- — ■;tKtuoao,4B5. 


correlated 
e  hands  and 


feet, 


18;  of 
ic  phy. 


of,  in 

siognomy  of  the  Apes,  54 ;  hj 
spasms  of,  causing  modi6catians  of 
he  facial  bones,  55;  of  the  early 
p  ogeuitois  of  man,  160;  greater 
riabilityofthe,  in  men  than  iu 
women,  223. 
Ma:,culas  steinalis.  Prof.  Turner  on 

he,  13. 
1  u=ic,  178  ;  of  birds,  368 ;  diKord- 
nt,  love  of  savages  for,  380 ;  rea- 
n  of  power  of  perception  of  notes 
n  animals,  668  ;  power  of  distin- 
guishing notes,  569 ;  its  connection 
1th  primeval  speech,  570;  differ- 
nt  appreciation  of,  by  different 
peoples,  570 :  origin  o^  568,  673 


yGooc^le 


UiuiL:iil  cjujeuces,  percepllou  of,  by 
Mnsk-dMT,  caniQS  feetli  of  in.^e,502, 


Mask-dDck,  Australian,   3; 

«U8  0finBle,3e2i  ofG  ' 

nacity  of  the  male.  3B3 
Musk-oi,  horns  ot,  505. 
Uosk-vat,  piotectiTS  res  □ 

the,  to  a  clod  of  earth,  "i^ 
MustjjtltagcCj  coloui-s  and 

af  (be,  455 ;  both  sexes    f  eq     lly 

biilliant,  460. 
Mussels  opened  hj  moak  j     50 
Mattela,  winter  change  ol  p 

of;  543. 
Musters,    Capt.,   on   Shta  Da  a 

479;  marri^es  smong  t  P  tf 

MutilatioBs,   healing  o^  8;    inh 


in  of  tha  principle,  6] 


gradation  i 
Xails,  colour 

pari  of  Afi 
Narwha'    ' 
Nnsalci 


tusks  of  the,  5 


borigines,34. 
NaMeut  oi'gaas,  12. 
Hjthusins,  H.  tw,  oi 
breeds  of  pigs,  177 ;  i 
ticated  animals  more  v 
females,  223;  horns 
sheep,  506;  on  the 
domestic  aiimals,  596. 
ral   selection,  its  el 


th 


early  progeni 
dtieDce  0^  CD 


:lal  ao 


lab, . 


;  Mr,  Wai. 


_  ..     .  lion  of,  by  tba 

inSuence  of  the  mental  faculties  in 
man,  127  ;  influence  of,  in  tha  pro- 
gress of  the  United  States,  143 ;  it 
relationtoaex,  259. 

t  asted,  326 
^lteJwfmlg  fth 

i       d  rth  I     k  )1    capa   tj      f  the, 


\eoi  r 


dihcai 


Park,  118. ' 
Negroes,  Gaucaali 


167; 


lof,  170;fe 
tility  of,  when  crossed  wiC 
ricea,  171;  blaiknesa  of,  11 
variability  of,  174,175;  immnni 
of,  from  yellow  feyer,I93j  differeu 
of,  from  Americans,  197;  disfigui 
ments  of  Che,  541 ;  colour  of  ne 


173; 


eardlessness  ot,  560 ;  readily  be- 

f  beauty  of  their  won: 

teanty  a 

m  of  the  no 

n  oora  of,  21 

od,  145. 


ong,  582; 


r  seraral    moultings. 
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face,  581 ;   pretty  girls  eugrosEed 
by  th«  chiefs  in,  595. 

JtavtnD,  A.,  on  the  throut-puuch  of 
the  male  bustai'd,  3TS;  on  the  dlf- 
feceiioa  between  the  females  of  two 
spedes  of  Oxynoita,  4''0  h 

habits  of  the  Phalarope    d    t« 
and  god  wit,  477. 

Sevitu,  S48. 

NichoisoEi,  Dr.,  on  the  u  u  mm 
of  dark    Enro[ieajis         m  w 

ferer,  195. 

Niotitaling  membraDe, 


Night-heron,  cries  of  ti    3  8 
Nightingale,     arrival  h      rn 

before  the  female,  2 

thesoDgofthe,  363. 
Nightingales,    new    ma  es 

408. 
Nightjar,  Eelection  of  a  m 

female,  416;    AnetraliaD,  seies  < 

479;  coloration  of  the,  491. 


Nilghan,  aeinal  differences  of  colour 

NilEson,  Piof.,  on  the  resemblance  of 
etone  arrow-heads  frnm  various 
places,  179  ;  on  the  development  of 
the  horns  in  the  reindeer,  234. 

Hippies,  absence  of,  in  Maiiotremata, 


Noctuai,    brightly-colonred    beneath, 

Noctnids,  coloration  of,  313. 
Nomadic     habits,    unfanunrable     to 

human  progress,  133 
HoL  dmann.  A.,  on  Tetrao  vr  galltadbSf 

405. 
Sorfolk  Island,  h^f-breeds  on   190 
Hoiw»y,  numericBl  proportion  of  male 

and  female  births  in  243 
8oee,  Tesemblance  of,  in  man  and  the 


idmired  in  negroes,  532;  Qatteclng 
jf  the,  583. 

tt  and  Gliddon,  aa  the  features  of 
Barneses  II.,  163;  on  the  featurea 
of  Amuttoph  m.. 


izilUi 


oaves. 


168;  ' 


uimunity  of  negi^oi 

■rom  yellow  fever,  193 ;  on  the  de- 

:  rm  t"        f  the  skull  among  Aiiia- 

ca      n        533. 

ar  ofthe,saicidemNew 

al 

h  I  ollusca,  bright  Loloun 

m      h,   K  man,    144;   origin   of; 

m    a,       ives  of,  l>earded,  349, 

h         Japiin,  intelligence  of, 

0. 

ed      ee        ne  of,  130. 

se  powei's  of,  possessed  by 


I  proporti 


Ocelli,  absence  of,  in  f 

lidB^  274. 
of  birds,   fonnati< 

ability  of  the,  437. 
Ocelot,  seinal  differences 

ingofthe,  534. 
Oc^phaps  tophotes,  402. 


Odoni 


1,254. 


X  of  colon 


Odoneslis  potatoria,  sesuai  difference 
afcDloniin,316. 

Odoor,  congelation  of,  with  coloni'  ot 
skin,  197 ;  emitted  by  snakes  in 
the  breeding-season,  352 ;  of  mam- 
mals, 523. 

(Eaml/ivs  nieaiis, 
in  the  aeies  of,  289. 

pe/fiKsdus,  289. 

Ogle,  Dr.  W.,  relation  between  coloiu 
and  power  of  smell,  18. 

Ontsmia,  491. 

Olivier  on  sounds  produced  bj 
J'vmela  striata,  306. 

OTnaiop/ta  bnmneOj  etcidulation  of 
it03 

Cniiia  furcfer,  processes  of  aaterioi 


yGooc^le 
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OBTHOPIUGDS. 


head   and    thorai  of    the   female, 

397. 
Oniiopiagiis,  295. 
• rangiftr,  sojiBal  iJiSerencea   of, 

298;  Taiiation  in  the  horns  of  the 

msle,  397. 
Ophidia,  seinal  liifferenccs  of,  351. 
Op&idiam,  347. 
Oposaum,  nide  r&a^  of,  in  Amerioj 


Optio 


Orang-Outan,  561 ;   BischotT  oi 


OniilKoptera  cnesus,  350. 

OmitAorAynchta,  156 ;  replilisn  (ea- 
dency  of,  169;  spar  of  the  mai«, 
502. 

Qrocetes  erythrogastra,  yoang  of|  497. 

Orrony,  Grotto  o^  22. 

OrMdCKBtt  aira,  difference  of  colonr  in 
the  seies  of,  291. 

Orthoptera,  282;  metamorphosis  of, 
237;  5tridul.it ing  Bppnratus  of, 
283,  288;  colours  of,  289;  rndl- 
mentary  stridulating  organs  in 
female,  288;  stridnlation  of  the, 
and  Homopteca,  disCDssed,  288. 

Oriygomia  gvlaris,  pugnacity  of  the 
male,  363. 

Oryctea,    '     '  ' " 


bythi 


It  the  I 


missiles,  81 
the  leaves  of  ttie  Fandaav 
night  covering,  82;  direcl 
the  hair  on  the  arms  of  tkt_ 
its  ahcrrant  characters,  154 ; 
poaed  ei-olution  of  the,  177 
of  the,  627 ;  monogamous  habits 
of  the,  590 ;    male,  beoid  of  the, 

Oranges,  treatment  of,  by  monkeys, 

50, 
Orauge-tip  butterfly,  308,  312,  313. 


1    I>arw 
.of,  2 


orphisE 


Fuctiratmga,  limbs  of,  267,  371. 

Ordeal,  trial  by,  96, 

Ore^  conna,  colonra  of,  53,5. 

- — -  Derbiaatts,  coJonrs  of,  535,  5i3, 

Organs,  prehensile,  209  ;  utilised  for 

new  pnrposes,  571. 
Organic  scale,  vou  Baer's  definition  of 

progress  in,  164. 
Oriute:!,  nidigcation  of,  453. 


■e  plur 


s  of,  t 


Orna 


if  male  birds,  367  ;  fondness 
01  savages  for,  574. 
Ornamental  uharaoters,  equal  traus- 

iBais.  541;  of  Boafcejs,  549. 


differei 


■/,  305. 


n  the  Gtridnlaut  organ 


Oryx  IcKDoryx,  ose  of  the  horns  o 

509,  518. 
Osphmnler  rufm,  seiual  diBerence  i 

the  colour  of;  533. 
Ostrich,  African,  sexes  and  inuuba 

tion  of  the.  478. 
Ostriches,  stripes  of  young,  464, 
"■     ■     juiaio,   mane   of   the    mal. 


531. 


differe 


of  the,  455. 
^,  water-,   colours    and    nidi 

tion  of  the,  455. 
Oviboa  moscftatug,  horns  of,  505. 
Ovipositor  of  insects,  208. 
Ovis  cydoceroi,  mode  of  fightini 

508,513. 


Ovule 


,  Prof.,  on  the  Corpora  W 
ian,-s  11;  on  the  great  toe  in  I 
1 ;  on  the  nictitating  membi 

evelopment  of  the  posterior 

a  the  length  of  the  cr£cum  in 
Loala,  20 ;  on  the  coccygeal  ' 
ebrs,  23 ;  on  rudimentary  stj 
nres  belonging  to  the  reproduc 
jEtem,  24;  on  abnormal  oo. 
ions   of  the    huiuan    uterus. 
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911  the  numbei'  of  digits  in  the 
Ichthyoptei7gia,  37  ;  on  the  canine 
Ucth  in  man,  40',  on  the  walking 
of  the  chimpanzee  and  orang,  50 ; 
on  tha  mastaid  ptoceases  in  the 
higner  apes,  53;  on  the  huriuesa 
of  elephants  Id  elerated  districts, 
57 ;  on  the  caudal  rertebrx  of 
mDnkep,58;  classification  of  mam- 
malia, 148,  on  the  hnir  in  mon- 
keys, 152 ;  on  the  piscine  affinities 
of  the  Ichthyosauriaus,  150 ;  on 
pologamy  and  mono 
the  antelopes,  217; 


tlie  musk}-  odonr  of  ciocodiles 
during  the  breeding  season,  351 ; 
on  the  scent^glands  of  snakes,  352 ; 
DO  the  Dugong,  Cai^^ot  and  Or- 
nithorhyachuSf  502;  on  the  antlei-s 
of  the  red  deer,  510;  on  the  den- 
tition of  the  Camelidffi,  514 ;  on  the 
horns  of  the  Irish  elk,  515;  on 
the  voice  in  the  giraffe,  porcupine, 
and  stag,  526 ;  on  the  laryngeal 
sac  of  the  gorilla  and  ocang,  527  ; 
on  the  odoriferous  gianda  of  mam- 
mals, 538,  523 ;  on  the  effects  of 
emasculation  on  the  Tooal  Di'gans  of 
men,  566 ;  on  the  Toice  of  Jlyla- 
bates  agiiis,  567 ;  on  American 
monogimous  monkeys,  567. 
Owls,  white,  ctr  mates  found  by, 


Pachydermata,  218. 

Fackytylus  migratwius,  283. 

Paget,  on  the  abnormal  doTelopment 
of  hairs  in  man,  19  ;  on  the  thick- 
ness of  the  skin  on  the  soles  of  the 
feet  of  Infants,  33. 

Painting,  pleasure  of  aarages  in,  178. 

Falarat'/a,  che'fe  of  a  species  of,  267. 

Palaoruis,  seiual  differences  cf  colour 


J,  494. 


colour   of   beak    of, 


Fallas,  on  the  perfection  of  the  sensu 
in  the  Mongolians,  34;  on  the 
vant  of  conneiion  between:  cli- 
mate and  the  colour  of  the  skin, 
192  ;  on  the  polygamous  habits  at 
AntOepa  Saiga,  in  ;  on  the  lighter 
colour  of  horses  and  cattle  in 
winter  in  Siberia,  229 ;  on  tha 
tasks  of  the  njosk-deer,  513,  514; 
on  tha  odoriferous  glands  of  mam- 
mals, 529 ;  on  tha  odoriferoos 
glands  of  the  innsk-deer,  530  ;  on 
winter  changes  of  colour  in  mam- 
mals, 542  ;  on  the  id,;sl  of  female 
beauty  in  Morth  China,  578. 

Paljnarii  acceaaoriaa,  muscle  variations 

Pampas,  horses  of  the,  181. 
Pangenesis,  hypothesis  of,  223,  2Si. 
Paiimeahts  comosus,  13. 
PanEch,  on  the  brain  of  a  fatal  C^ms 

apella,  205. 
PapUia,  pioport    a    f  th  n 

North  American    po  f    250 ; 

sexual  differe  f     ol       1  g    n 

speeies  of,  309         1  f    he 


Sesostria  and   Chilirenis,  varia- 

bUil;y  of,  318. 

Tumm,  250. 

Papilioniiia,  variibility  in  the.  319. 
Papuans,  line  of  separation  between 

tha,  and  the  Malays,  169;  beards 

otthe.SSO;  hair  of,  575. 

Paradise,  Birds  of,  405, 462  ;  supposed 

by  Lesson  to  be  polygamous,  219  ; 

rattling   of  their  quills  by,  375; 

racket-shaped    feathers    in,    384; 

seiual  differences  in  lolonr  0^335; 

decomposed  feathers  in,  385,  403 

display  of  plumage   by  the  male, 

395. 
Paradiaea  apoda,  barbless  feathers  in 

the  tail  of,  385:  Dlnmaee  of.  386 

and  P.  papvan 

of  the  females  ( 

beauty  with  ag. 
Paraguay,  Indiana  oi,  eraaicaiion  i~ 

eyebrows  and  eyelashes  by,  58<X 


f,  470 ;  ii 
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Parakeet,  Anstralian 


aa  evidence  of  specific  identity  or 

correlated  with  (alour,  193. 
Parenlal    feeling    in    earwigs,  siar- 

partlj  a  result  of  natural  selection, 

105, 
Parents,  age  of,  influence  upon  sci  of 

offspring,  245. 
PariniG,  seioal  dilfereace  of  colour  in, 

458. 
Park,  Mungo,  negro-women  teaching 


hop,  decreaat 


of  Mel! 


ttas  of  Brsiil,  173. 

cristatas,  236,  430. 

mtUious,  23S,  430;  posMsilpli  d 

rs  bj;  the  female,  364,  450. 

riigripeaais,  419. 
Payagnss  Indians,  thia  legs  and  thick 

arms  of  the,  32. 
Payau,  Mr^  on  the  propoition  of  the 

Peacock,  polygamous,  219;  Eeml 
characters  of,  236;  pngjiadty  of 
the,  364;  rattling  of  the  quills  bv, 
376 ;  elongated  tail-coverts  of  the, 
SB4,  402  ;  lore  of  display  of  the, 
394,431;  ocullatedspotsof  the, 430; 
Inconvenience  of  long  tail  of  the,  to 
the  female.  444,  451, 452;  continued 
increase  of  beauty  of  the,  485. 
■      ;erfly,  312. 


Peafowl 


of  females  for 


Parrots,  change  of  colour  in,  60 ; 
imiiatire  lacultiea  of,  73 ;  living 
in  triplets,  409;  affection  of,  410  ; 
colours  and  nidification  of  the,  455, 
457,  458;   immature  plumage  of 


the, 


PS  of  CO 


:.o£4 


cea,  255. 

Partridge,  monogamons,  219 ;  piwpor- 
iion  of  the  seies  in  the,  248 ;  fe- 
male, 471. 

» dances,"  380,  405. 

Partridges,  living  in  triplets,  409  ; 
spring  coveys  of  male,  409 ;  distin- 
guishing persons,  412. 

Pants  osruleus.  458. 

Passer,  Hjies  and  vDunir  )f,  483, 

. bntchydaott^tuSt  483. 

dfrinestiaiSi  455,  48J. 

xnontanm,  455,  483. 

PatagoaianB,  self-sacriiice  Lf,  111; 
maniuges  of,  598. 

Patterson,    Mr.,   on    the  Agriooidie, 


the 


Peewit,  wing-tubercles  of  the  i 

366. 
Pelagic  animals,  transparency  of, 
Peiecanui  erythrorhyneiMs,  homy  cte 

on  the  beak  of  the  male,  dui 

breeding  season,  390. 
. "  ojlocrotatus,  spring  plumage  ol, 

Pelele;  an  African  ornament,  576. 
Jican,  blind,  fed  hy  his  companions, 
102;  young,  guided  by  old  bir^ls, 
102;  pugnacity  of  Che  male,  362. 
(licans,  fishing  in  concert,  101. 

Eermanni,   stridulation    of. 


303,3 


it  the  ei 


in  the  I 


;  differe 


Fmelope  nigra,  soi 

male,  377. 
Pennant,  or.  the  battles  of  seals,  500; 

on  the  bladder-Dose  beal,  528. 
J'cRf^r,  soteDnalcushiunsorthen^le, 


276. 
Perch, 


rlghtne 


of    I 
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408. 


w  mata  found  bi 


1  of  rariiLbility,  nUtion  of,  to 

sexual  selection,  240. 
Periodicity,  Tital,  Dr.  Lajcock,  on,  8. 
Periods,  luosr,  followed  by  functions 

in  man  and  anlmale,  8,  164. 
■ of  life,   inheritance    at    oorra- 

EpondiDg,  22S,  232, 
Periaoreia  oatOTfonsia,  joung  of,  481 . 
Feritrvihia,  difference  of  eoloni  in  tbe 

Periwinlcle,  262. 

Ptmia  cristaia,  424. 

Perrier,  M.,  on  seiual  selection,  210 ; 

OD  bees,  292. 
Per^verance,  a  characteristic  of  man, 


Personnat,  M.,  on  Bombyx  Tamainai, 
251. 

foreign,  145. 
Petrels,  colours  of,  493. 
J'etrocmcta  cyoJiea,  yo^uig  o^  487. 
FetrocoSKjphas,  461. 
Fetroaia,  483. 
Pfetffer  Ida,  on  Javan  idea:  of  beauty, 

580. 
I'hacodmnii    cethlnpicvs,    tusks    and 

pads  of,  519. 
Phalanger,  Vulpine,  black  varieties  of 


platnage  bv  the  male,  3! 
Uted  spots  of  the  428, 434 

n  tbe,  431' 


Uted  spots  of  the  428, 434;  grada- 


,  Cheer,  400,  472. 

,  Eared,  235,  400,  472  ;    length 

of  the  tail  in  the,  452 ;  seiea  alike 
in  tbe,  460. 

,   Golden,    display   of   plumage 

by  the  male,  396 ;  ago  of  mature 
plnmage  in  the,  4S3 ;  m^i  of  young, 
ascertained  by  polling  out  head- 
teathers,  484, 

ling  of  the  mala. 


375. 


i,  length  of  tl 


,  Silver,  triumphant  male,  de- 
posed on  account  of  spoiled  plu- 
mage, 419;  sexnal  coloration  cf  the^ 
49^. 


PheasantSpperiodof  acquiaitiot  of  male 
ehaiaotei-s  in  the  family  of  the, 
235 ;  proportion  of  seies  in  chieks 
of,  247  ;  length  of  the  tail  in,  445, 
451,  452. 

Philters,  worn  by  women,  S77. 

FAoca  gramlatidica,  sesiud  dilference 
in  the  coloration  of,  535. 


Plialaropus/nHcariHa,  476. 
iVpm*»-«iw,  476. 

Pkmleam  rutialia,  408. 
Phosphorescence  of  insects,  277. 

PAonaw,  298. 

PhryganidK,    copulation   of   distinot 

—  carmfex,  variation  of  the  horns 

spedes  of,  275. 

of  the  male,  297. 

Pirynisaaa  ttigricaas,  349, 

1 /ounua,   aCKual   difiercncei    of. 

Physical  inferiority,  supposed,  of  man, 
Piclcering,  on  the  nomber  of  apeciea 

. iaiuifer,  295. 

and  tobacco,  7. 

Picton,  J.A.,on  the  soul  of  man,  613. 

Pieus  awatvs,  362. 

of,  284,  285. 

major,  402. 

PAosiania  SaimnerringH,  446. 

Pierii,  312  ,319. 

Pigeon,  female,  deserting  a  weakened 

Wallichii,  400,  472. 

mate,  S14 ;   carrier,  late  derelop- 

Pheasant,  polygamous,  219 ;  and  black 

ment    of    the    wattle    in,    238; 

grouse,  hybrids  of,  414;  production 

pouter,   lato  development  of    tha 

of  hybrids  with  the  common  fowl. 

crop  in,  238 ;  domeatio,  breeds  and 

420      lmmat;.re  plumage   of  the, 

sub-bieeds  of,  460. 

s,  uestlinj,  fad  by  the  aecretiiw 
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of  the  crop  of  both  parentE,  ;63; 
cfinnges  of  plumage  in,  239;  Irans- 

230 ;  Belgian,  witli  black-Etreaked 
msles,  231,  233,  446;  changing 
oolonr  after  sevraal  moaltinge,  238 ; 
nmnerical  proportion  of  the  seies 
Id,  247  ;  cooing  of,  374 ;  Tariations 
in  plumsge  of,  385;  ai9pl;iy  of 
plamage  by  male,  402;  local  me- 
mory of,  411 ;  antipathy  of  female, 
to  certain  males,  418;  pairing  of, 
418;  profligate  male  and  female, 
418;  wing4>ais  and  tail-feathers 
0^427;  suppoeitloas  breed  of, 445; 
pouter  and  carrier,  peculiarities  of, 

lication  of,  453;  Auatraliaa)  458; 
immatore  plumage  of  the,  467. 

PiRe,  origin  of  the  improved  breeds 
of,  177 ;  numerical  proportion  of 
the  seies  in,  247 ;  stripee  of  young, 
464,  546  ;  tusks  of  miocene,  521 ; 
■niuil  preference  shewn  hy,  535. 

Fike,  American,  brilliant  colours  of 
'ing    the    breeding 


1,  340. 


<  of,  76  ; 


devoured  by  feiDales,  240. 
Pike,  L  0.,  on  the  psychical  elements 

of  religion,  95, 
Fitael^  itriata,  Eotinds  prodBced  by 

the  female,  306. 
Pinel, 


lai!,    dr. 
pairing  * 


,    pint    ^ 

a  wild  duck,  4 


■    of,    3S3; 


Pipe-fish,    filamentous,    344;     mar- 
supial receptacles  of  the  male,  346. 

Pipra,    modified     eecondaij    wing- 


Pitcaim  island,  half-breeds  on,  190. 
Fitltecia  leucocephala,    sexual    diifer- 

enees  of  colour  in,  S37. 
Sataruis,   beard   of,   531,  532; 


360. 


night    colours    of   «om». 


Ers,  colours  and  nidi- 
iicatioD  of  the,  455  ;  both  sexes  of, 
equally  brilliant,  460. 
Plants,  cultivated,  more  fertile  than 
wild,  45 ;  ITageli,  an  natural  ielec- 
tlon  in,  61 ;  male  flowers  of,  mature 
before  the  female,  212 ;  phenomena 

FlatiUea,  374;  change  of  plumage  in. 


Platyrrhine  monkeys,  153. 

Plat'jsma  myoidss,  13. 

Plecoatomits,  head-t«ntacles  of  the 
males  of  a  species  of,  338. 

barbatas,  peculiar  beard  of  the 

male,  338. 

Flectroptsrus  Jomienats,  spurred  wingi 
of,  364. 

Pfoseuj,  370,  373,  405. 

Plovers,  iving-spurs  of,  365 ;  double 
moult  in,  392. 

Plumai;e,  changes  of,  Inheritance  of, 
by  fowls,  22J;  tendency  to  ana- 
logous variation  in,  385  j  display 
of,  by  male  bii'ds,  394, 402  ;  changes 
of,  in  relation  to  season,  462  ;  im- 
mature,  of  birds,  484,  465  ;  colour 
of,  in  relation  to  protection,  489. 

Plumes  on  the  head  in  birds,  differ- 
ence of,  in  the  seses,  451. 

PnetBnora,  structure  of,  286. 

Podijo,  sejual  difference  in  the  colour 
of  the  iridea  o^  435. 


Poison,  avoidance  of,  by  anim 

als,80. 

PoisJnou!  frullj  and  herbs  av 

ided  by 

animals,  66. 

Poisons,  immnnity  from,   c 

rrelated 

wltfi  colour,  193. 

Polish  fowls,  origin  of  the 

rest  iu. 

Pollen  and  van  Dam,  on  the 

oi;  Zemur  macaco,  537. 

Polyandry,    593;    in  certain 

Cypri- 

nida;,  349 ;  among  the  S 

Polydactylism  in  man,  37. 
Polygamy,  influence  of,  upon  sexual 
selection,   216;    superinduced    by 


yGooc^le 


11  of,  I 


domestioatioe,  220;  supposed  in- 
nreasB  of  female  births  by,  245 ;  in 
the  stickleback,  332. 

pDljgenistB,  176. 

Polynesia,  nreralence  of  infaDtidde 
iL,  592. 

Polyne^sos,  wile  geographical  range 
of  29;  difference  of  Btflture  among 
tbe,3l!  erossesof,  173;  variability 
0^174)  heMro^«neityofthe,192; 


Poiyplsctron,  number  of  spurs  In,  3S4 ; 
display  of  ploxD^a  by  the  male, 
396  i  gradation  of  cliaractcrs  in, 
431  i  female  of,  471. 

ehitujais,  387,  432. 

Sardwickii,  432, 

■ tnoiaceens    432  4  S 

Napolfoan  432  433 

Polyioa,  282. 

Pontoporeia  affirai 

Porcupine,  mut 


th 


Fores,  excretoiy       m     c^     It 

of,' to  the  ha        a    he^  198 
forpaiE,brigh        1  urs    f     m     26  > 
PortaxpictOji       1  d    hr 

tuft  of,  530    se    al  d  fl     n         f 

colour  in,  535  j4 
Portaaua  paber  p  g    city  of     69 
PotamoiAams  peniallaiita  tnik       d 

iadal  knobs    fth     5  0 
Pouchet,  G.,  th        1       n    f    n  I 

to  lutelligeuce,    C7        n    th 
■  "  147       n  th  es 


of  A 


uity  of  n  giot 


yll» 


f    col   D 

fishes,  344. 
Ponter   pigeon,  1  te   d      1  pm    t    f 

the  large  crop  o     3S 
Povell,  Di.,  on  tnd  I        n,  2G1 
Power,  Di:,  on    h    d  ff     nt      1 

of  the  seies  In     spe  f  Sjtall 

271. 
Powys,    Mr.,   on  »h     h  b  t       f  th 

chaffinch  ia  C  fa  48 
Preeminence  of  man  43 
Preference  for  m  les  bj  f  m  1   b  rd  . 

414,  420;  shewn  by  mammals,  in 

pairing,  522. 
Prehensile  organs,  209. 
/■resfpujis   enteUas,    fighting   of   the 

na^S62. 


:.  porF-BiRDa.  67  s 

reyer,  Dr.,  OB  function  of  shell  of 
ear,  14;  on  superuumerary  mam- 
ma in  women,  37. 
Pi'ichard,  on  the  difference  of  statnie 
among  the  Polynesians,  31 ;  on  the 
connection  between  the  brtadth  of 
the  sknll  in  the  Mongolians  wd  the 
perfection  of  their  Eenses,  34 ;  on 
the  capacity  of  British  skulls  of 
dlEferent  eges.  So  ;  on  the  fiatteued 
heads  of   the   Colombiaa  saTagce, 

578  I  on  the  bcaxdlessness  of  tlie 
Siamese,  581 ;  on  the  deformation 
of  the  head  among  American  tribes 
and  the  natives  of  Arakhan,  583. 

Primary  seinal  organs,  307 . 

Primates,  149, 205 ;  Eeiiml  difTorancea 
1    olour  in,  637. 

Pnm  ?enitHi-e,  evils  of,  135. 

P     nids,   difference  of  the    sciea  in 


flgaCy,'l37.' 

gnitors,eaily,ofman,  160. 
g  ess,  not  the  normal  rule  in  hu- 
man society,  133 ;  elements  of,  141. 
g-hora  antelope,  horns  at,  234. 
P    portions,  difference  of,  in  distinct 
es,  167. 


488  ;  in  mammals,  5 

nature  of  the  dnll  oolouving  ot 

f  male  Lepidoptera,  321,  322,  334. 

resemblances  in  fishes,  344. 

P    t  20a,  absence  of  secondary  sexual 

b  racters  in,  260. 
P        r-Bey,  on  the  occurrence  of  the 
pra'condyloid    foramen    in    tke 


(,  proportion 


if  the 


Ft  migan,  monogamous,  219;  Bum- 
m  r  and  winter  plumage  of  the, 
390,  392  ;  nuptial  assemblases  of, 
4U6;triplemoultofthe,4eJi  pro- 
Motive  coloration  oi,  473. 

Puff-birds,  colours  and  nidificotlon  of 


B,455. 


2x2 
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Pngnacity     of    fine-pliimaged    mala 

birds,  400. 
Pmaas,  stripes  of  y ouog,  434^ 
Poppies  learaing  from  cats  to  cl^an 

their  faces,  73, 
Pyanmotas  hannorrhoiis,  pognacity  of 

the  male,  3S0;   displaj  ef  undei 

tail  ooFerts  by  the  msle,  103. 
Pyrani/a  asiitxi,  mala  aiding  in  iocn- 

bati»B,  453, 


Qnadrum  ,  tan^s  of,  50 ;  differ 
betw  a  man  and  the,  149 ;  s 
d  ff  of  coloar  in,  537  ; 


f  m  n,  5  S ;  lighting  0, 

h      f  males,    562;     m 

habits  of,  590 ;  beards  of  the,  602. 

Qualn,  R.,  od  the  Tariation  of  the 

Quatrefagea,  A.  de,  on  the  oociir- 
rence  of  a  rudimentary^  tail  in  man, 
22;  00  Tariability,  30  J  on  the 
moral  sense  as  a  diatinctinn  between 
man  and  animals,  97 ;  ciriKsed  men 
stronger  than  savages,  136 ;  on  the 
fertility  of  Australian  vomen  with 
white  men,  170;  on  the  Paalistas 
of  Braiil,  173  ;  on  the  evolution  of 
the  breeds  of  cattJe,  177;  on  the 
Jews,  193;  on  the  liability  01 
negroes  to  tropical  fevers  after 
residence  In  a  cold  climate,  194  ; 
on  the  diflereDoe  between  field- 
and  touse-alavei,  ISO;  on  tha  in- 
fluence of  climate 


colon 


1  the 


jnos,    660;     on    the   women    of 
San  Oiuliono,  5S6. 
Qaerqtiedttla  ocuia,  414. 

343;    relative  size    in    man   and 

woman,  244. 
Vdchna  Indians,  34 ;  local  variation 

of  colour  in    the,  199;    no   grej 

hair  amaag  the,  559;  halrlessness 

of  the,  SSI ;  long  hair  of  the,  580. 
WuiJco/iM  major,  23S ;  proportions  of 

tbe  seies  o^  in  Flrriijii  and  Hondn- 

r«s,  248. 


!,  54a 


.  o(  tbt 

skull  in,  56 ;  modification  of  tha 
skull,  in  by  the  lopping  of  the 
ear,  56;  danger-signals  of,  lOO; 
numerical  proportion  of  the  seiea 
in,  347. 


fertility  or  sterility  of,  170 ;    of 
man,   variability   of  the,   174;  of 


335. 


>ined  on  the 


-  clacala,  female   s 

back,  331 ;  eeinal  difierenoe  in  ms 

teeth  of,  334. 

miUMlata,  teeth  of,  335. 

iails,  spur-winged,  364. 

iam,  mode  of  fighting  of  the  50S 

African,   mane   of  ^0,   522 ;    fat- 


3  II.,  features  of,  16 
the    . 


,k-duok,  359;  on  the  regenl- 
blrd,  413  ;  on  the  incnbation  of 
Menura  superia,  451, 

Bann  esculetiia,  vocal  sacs  of,  350. 

fiat,  comtnon,  general  dispersion  of, 

80;  snpplaaCation  of  tbe  native, 
in  New  Zealand,  by  the  Earopean 
rat,  191 ;  common,  saii  to  be  poly- 
gamous, 216;  numerical  propor- 
tion of  the  sexes  in,  247. 

Rats,  enticed  by  essential  oils,  530. 

ttationalityofbii'da,  410. 

Kattle-snakes,  difference  of  the  seies 
in  the,  351  ;  rattles  as  a  call,  353. 

Ra?eB,  voeal  organs  of  the  370; 
stealing  blight  objects,  413;  pied, 
of  the  Feroe  Islands,  424. 

I^ays,  prehersllo  organs  of  male,  331« 
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Kaior-bill.  yonng  of  the,  48S. 

Ksade,  Win  wood,  suicide  Among 
sara^  in  Africa,  IIT  ;  muUttoea 
not  prolific,  ITl;  tSect  of  cssti'a- 
tion  of  homed  sheep,  506  ;  on  tha 
Gninea  sheep,  235  ;  on  the  oconr- 


negroes  for 

582;  on  the  Joltofs, 
marriage-onstDins  of  the  uegi 


<n  the  admiTatJOD  of 
ig  negroes, 


Reason,  in  aaklals,  75. 

Redstart,  American,  breeding  in  im- 
mature pinmage,  48*. 

Redstarts,  new  matea  found  by,  408. 

ReduFidffi,  Etridnlation  of,  381, 

Reed-bnnting,  head-feathers  of  the 
male,  402 ;  attackes  by  a  bnll-Rnch, 
413. 


breeding  deer,  503 ;  cow  rejected 
by  a  bull,  526 ;  destruction  ot  pie- 
bald rabbits  by  oats,  542. 

Regensration,  partial,  of  lost  parts  En 
man,  8. 

Regent-bird,  413. 

Belndeer,  horns  of  tbs,  233;  battles 
of,  501;  hornfl  of  the  female,  503 ; 
antlers  of,  with  nnmeroni  points, 
«IU;  winter  change  of  the,  542 ; 

Relationship,  terms  of,  590. 
BeligioB,  deficiency  of,  among  cer- 

of,  95. 

Remorse,  114;  deficiency  of,  among 
sav^es,  131. 

Rengger,  on  the  diseases  of  Cebaa 
Azars^j  7  ;  on  tbe  diversity  of  the 
mental  faculties  of  monkeys,  57 ; 
on  tbe  Payaguas  Indians,  32 ;  on 
the  inferiority  of  Earopeans  to 
■arages  in  their  senses,  33;  Te- 
renge  taken  by  monkeys,  69 ;  on 
maternal  affection  in  a  Cebva,  70 ; 

can  monkeys,  77 ;  on  the  use  of 
Etones  by  monkeys  for  cracking 
hard  nuts,  81 ;  on  the  sounds  at- 
»ei*d  by  CWits  Afara,  84 ;  on  the 


■ignal-cries  of  monkeys,  8T ;  on 
polygamous  habits  of  Myoeies 
rai(a,217;  on  the  voice  of  the  h 
ling  monkeys,  527  ;  on  the  ot 
of  Cenua  campestris,  529 ;  on 
beards  of  Myceiea  caraya 
Fitheovi  Satanaii,  531;  on 
colours  of  Fell!  mitla,  534 ;  on  tn. 
colours  of  Cffrvaa  paladoaae,  536 


th< 


the 


maturity  of  the  female  of  CebHs 
azariB,  558  ;  on  the  beards  of  tno 
Ouaianys,  561 ;  on  the  emotional 
notes  employed  by  monkeys,  572; 

RepreseutafiTB  species,  of  bii'ds,  46S, 
Reproduction,  unity   of    phenomena 

of,  throughout  the  mammalia,  3 : 

period  of,  in  birds,  484. 
Reproductire     system,    rudimentary 

atruotnres   in  the,  23 ;   acteasoxy 

parts  of,  161. 
Reptiles,  350. 

and  birds,  alliance  of,  165. 

Kesembiances,   small,   between    man 


iapes. 


150. 


Retriev      , 

faculties  by,  78. 
Revenge,  manifested  by  animals,  6i 
Reversion,  36  ;   perhaps  the  cause 

some  bad  dispositions,  137. 
EhagiuBt,  difTerence  of  colour  In  ( 
iies  of,  294. 


Shampha: 

Shea  darainii,  479. 

Rhinoceros,  nakedness  of,  57 ; 
of;  505 ;  horns  of,  used  defei 
518;     attacking    white    o 


'ely, 
gre 

!S  and  yoong  of,  476. 


grey 


Jl}iytK:haii 

— —  bsngalmiaiSj  476, 

capensis.  477. 

Rhythm,  perception  of,  by  animnlB, 

lUchard,  M.,  on  rudimentary  mnsclea 
in  man.  12. 

.  Sii  3.,  on  the  paiiing  of 
mlie!!xis.  366;  on  Tciroo 
U1U9,  372 ;  on  the  dinm- 
;roiise,  376 ;  on  the  daocM 
0  phaskmetiwSj   381 }    p) 


Tetm. 


yGoot^lc 


BIOHARDSOS. 


assemblsces  of  graase,  405  ;  on  th« 
battles  of  male  deer,  501 ;  OD  the 
rmndeBr,503;  on  the  horns  of  the 
raosk-oi,  505;  on  sutlers  of  th« 
raindear   with    numecona    pointa, 

Eiehardaon,    on    the     Scotch    dacr- 

hound,  516. 
Rich ler,  Jean  Paul, on  in.aginatioii,74. 
Eiedel,  on  proaigate  female  pigeons, 

218. 
RiloT-,  Mr.,  on  municiy  ia  butterflies, 

334;    birds'  disgust   at    ta^te   of 

certain  caterpillars,  326. 
Riog-oujel,   colours  sad  nidifioation 

of  the,  455. 
Ripa,  Father,  on  the  difScully  of  dis- 
tinguishing tha  races  of  the  Chinese, 

167. 
Riralry,   in  singing,   hetwean    male 


birds,  31 


I  knolii 


Rivet-hog,  Aft 

of  the,  530. 
EiverB,  analogj  of;  to  islands,  159, 
Ro-ich,   brightness  of    male    during 

breeding-season,  340. 
EobbeiT,    of    Blrajigcrs,     considered 

honoursb.e,  117. 
RoltertsoD,  Mr.,  remarks  oa  the  de- 

Telopment  of  the  horns  in  the  i-oe- 

bnct  and  red-deer,  234, 
Bobin,  pugnacity  of  the  male,  360 ; 

autumn  song  of  the,  370 ;   female 

•iDging  of   the. 


mage,  413;  joung  of  the,  4 


n  their  plu- 


Roden 


Eoth,  278. 


a  the. 


(ecoadarv  seiTial  characters  in, 
318;  saiaal  diaerences  in  the 
colours  of,  534. 

Roe,  iriater  chsage  of  the,  542. 

Bohlfe,  Dr.,  Caucasian  features  in 
negro,  167 ;  fertility  of  mixed 
races   in   Sahara,  171;   colours  of 


ou  a  change  lU  German   families 

settled  in  Georgia,  19S. 
Soller,  harsli  cry  o^  371. 
Bentans,  ancient,  gladiatorial    exhi- 


the  bark  of  trees,  311. 
Rostrum,   seiual    difference 
length  of,  in  some  weevils, ; 
Mad  He.,    mammnls 


t,  163. 


Rudimentary 

24. 
Rudiments,  presence  of, 

SO. 
Gudolphi 


languages. 


and  the  colour  o 
■in,  192, 

'pposed    to   be    polygamous 

proportion   of  the   seres  it 

thB,'248;  pngnacityof  the,  361 


Rnff, 


Dubla  m 


nit  in 


10,392;  i 


of  dances  of,  405;  at 
to  bright  cbjecls,  413. 
Ruminants,   male,  disappearance    of 
eanine  i«eth  in,  53,  5£2  ;  generally 
polygnmoui,  217;   snborbital  pits 
of,  529  ;  sarual  differences  of  colour 

Enpicola  crocea,  display  of  plumage 
by  the  male,  395. 

RuppeU,  on  canine  teeth  in  deer  and 
antelopes,  514. 

Russia,  numerical  proportion  of  male 
and  female  births  in,  215,  243, 

Saiidlla,  462. 

RUtimeyer,  Prof,  on  the  physiogno- 
my of  the  apes,  54 ;   en  the  sexual 


Sacrifices,  bnman,  144. 

S^ttnl   crest    in    male    .ipes    and 

Australians,  553. 
Sahara,  fertility  of  mired  races  in, 
171 ;  birds  of  the,  456  ;  animal  in- 
habitanta  of  the,  489. 

growth  of,  delayed  by  eon- 
■  -""'-  "'  ■  'ing-<ightei,33. 


ditiousoflife. 
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679 


Swlora  Md  soldier 


utile 


proportioi 
St.  John,  Mr^  oa  the  attachment  0/ 

iaat«d  birds,  410. 
St.  Kilds,  beards  of  tha  inhabitants 

of,  560. 
Salmo  eriox,  and  S.  vrr^a,  colonriog 

of  the  male,  duiing  the   breeding 

lycoodoa,  333. 

solar,  333. 

Salmon   leaping  out  of  fresh  water, 
lOT  ;  male,  ready  to  breed  before 


the   female,   313; 


proporti 


^  male,  pugna- 
citj  of  the,  332  ;  male,  charac(«is 
of;  doling  the  bi-eeding  aeaaon,  332, 
340;  spawning  of  the,  344;  breed- 
ing of  immature  male,  485. 
Salvin,  O.,  inheritance  of  mntikted 
feathers,  60,  3S4,  603;  on  the 
.  m  the 
I  proportion  of  Uie  sexee 
in  nnmming-birds,  248,487;  on 
CKanuefetea    and    Psaelope,  3TT ; 


Pipra  deliciosa,  378  ;    on  Ghasmo- 

SamoB   Islands,  beardlesfncss   of  the 

natives  of,  560,  581. 
Sand-skipper,  270. 
Sandwich    Islands,  variation  in  the 

eknlla  of  the  natiyes  of  the.  26; 

decrease  of  native  popdation,  186 ; 

popnlsticu  of,  35T  ;  euperiority  of 

tbs  nobles  in  the,  58T. 

Islanders,  lice  of,  ITO. 

San-Ginliano,  women  of,  536. 
Santali,  recent  rapid  increase  of  the, 

45;  Mr.  Hunter  on  the,  192. 
SaphirmOj  characters  of  the  males  of, 

271. 
SarAidiamis    mglaiunoltts,  characters 

Sara,     0.,     on     Pontot/oreia     a^nis, 

Saiumia  carpmi,  attraction  of  males 

by  the  female,  253. 
/o,  difference  of  coloration  in  the 

Wua  or,  316. 
Battirniidce,   coloratioa   of  the,    314, 

Savage,  Dr.,  on  the  lighting  of  the 
male  gorillas,  562 ;  on  the  habits 
ofthe  gorilla,  591. 


Savage  and  Wjman  on  the  polyga- 
moas  habits  of  the  gorilla,  317. 

Sav^es,  uniformity  of,  ei^gerated, 
28;  longHsigbted,  33;  rata  of  in- 
crese*  among,  usually  email,  45 ; 
^■"""    "f  the  prehensile  power 


planting   one   another, 
provements    in    the    i 


Saviotti,  Dr.,  division  of  malar  bone. 

Saw-fly,  pngnacity  of  a  male,  291. 

Saw-flies,  proportions  of  the  aeieain, 
254. 

Saxicala  mUcola,  jonng  of,  487. 

Scalp,  motion  of  the,  13. 

Scent-glands  in  snakes,  352. 

Sohaaffbansen,  Prof.,  on  the  develop- 
meet  of  the  posterior  molars  in 
different  races  of  man,  20  ;  on  the 
jaw  from  La  Naulette,  40 ;  on  the 
correlation  between  mnscalarity 
and  prominent  snpra-orbital  ridges, 

man,  53;  on  inodili cations  of  the 
oranial  bones,  56  ;  on  human  sacri- 
fices, 144 ;  on  the  probable  speedy 
eitermination  of  the  antliropomor- 


Sohaum,  H.,  on  the  elytra  of  Sytlsaiit 

and  Mydroporus,  276. 
Scbelvei',  on  dragon-flies,  SdO. 
Schiodte,  on  the  stridulation  of  Ifsle- 

Seblegel,  F.  von,  on  the  Mmpteiitj  of 
the  langn^es  of  nncivilistd  per 
pies,  91, 

,  Prof.,  on  Timys!ptera,  468. 

Schleicher,  Prof.,  on   the   origin   of 


yGooc^le 


SCHUOLCRAyr. 


Schoolcraft,  Mr.,  on  the  difficnltj  of 
Jashioniflg  stnae  implements,  40. 

Schweinforth,  coiopleiioo  of  negroes, 
556, 

Sdana  aqvUa,  347. 

ScUter,  P.  L.,  on  modified  secoDdarj 
wing-feathers  in  the  males  oiFipra, 
378;     on    elongated    ftathera    in 

GhiatBOThyiKhtts,  385  j  on  the  plu- 
mage   of     Feleaanus    onocrolaiuB^ 
1  the  plantain-eatn-s,  460 


393; 


id  joong 


if  Tadoi 


Zemur  mocoM,  537  ;  on  the  stripes 
in  asses,  548. 
Scoledda,  absence  of  secondarj  seinal 

Scolopax   frsruAa,    tail-feathers    of, 

377. 

gailiaago,  drnroming  of,  376. 

jaDmtis,  tail-feathers  of,  377. 

maji/r,  assemblies  of,  405. 

Wilsoiiii,   sound    produced  by, 

377. 
Scoli/lta,  stridnlation  of,  303. 
Scoler-dnot,  black,  seiual  differene* 

in  coloration  of  the,  491 ;  bright 

beok  of  male,  491. 
Scott,  Dtt  on  idiots  smelling  their 

food,  36. 

of  the  beard 


,  on  the  c< 
0,  55S. 


itags. 


501. 


,  imitatioD  of  the 
stridnlatlon  of  lh»  Oithoptera, 
S83;  on  the  stridnlation  of  the 
Acridiidi^  28Si  en  a  Devonian  in- 
sect, 389 ;  flO  stridulation,  566. 

Scnlptm*e,  eipi-essioa  of  the  ideal  of 
beaut  J  bj,  581. 

Sea-anemonies,  bright  colonrs  of,  260. 

Sea-bear,  polygamous,  218. 

Sea-elephant,  male,  strncture  of  the 
nose  of  tlie,  527  ;  polygamoas,  218. 

Sea-lion,  poljgamona,  218. 

Seal,  bladder-nose,  528. 

Seals,  their  sentinels  generally  fe- 
males, 100;  eviJence  fornish^l  by, 
on  classifioation,  150;  polyfaraous 


.nofi 


of;  218;  battles  of  m.ila, 
canine  teetli  •:(  male,  502; 
differences,  515;  pairing  oi; 
«inal  peculiarities  cf,  528; 
coloration  of,  534;  apprecia- 
by,  569. 
Sea-scorpion,    semal    differences    in, 

Season,  changes  of  colour  in  bii-ds,  in 

of  plumage  of  birds  in  relation  to. 

Seasons,  inhexitance  at  corresponding, 

230. 
Sebituani,   African   chief,  trying  to 

alter  a  fashion,  575. 
Sebright  Bantam,  238. 
Secondary    seiual    characters,    207; 

relations    of   polygamy   to,    217 , 


ough    i 


a,  430. 


Sedgwick,  W.,on  hereditary  tendency 


Seem 


J,  Dr.,  < 


tbe< 


isic  by  different  peoples, 
570;  00  the  effects  of  music,  571. 

Seidlitz,  on  horns  of  reindeer,  506. 

SeliKp/loraa  plati/osrms,  acaminato 
first  primary  of  the  male,  378. 

Selby,  P.  3.,  on  the  habits  of  the 
black  and  red  gronse,  219. 

Selection,  double,  225. 

of  male  by  female  birds,  404, 

,  methodical,  of  Prussian  grena- 
diers, 29. 

,  seiual,  eiplanation  of.  209, 213, 

220;  influence  of,  on  the  colour- 
ing of  Lepidoptera,  321. 


Semilunar  fold,  17. 

Seirmoplthecut,  154;  long  hair  on  the 

heads  of  species  of,  150,  604. 
chrysomelat,   fexaal    differences 


J  hair  on  Iba 
•.,  of,  5W. 


yGoot^lc 


a.  nose  of,  150. 

namaa,  coloanng  of,  551. 

rabKondru,  ornamental  Lair  on 

th«  head  of,  548. 
Senees,   inferiority   of  EoropeaDs   to 

ESTsges  in  tlie,  33. 
Sentinels,  Bmoiig  animus,  100,  IDT. 
Serpents,   instiuctirelj'    dreodsd    by 

apes  and  monkoTe,  67,  71. 
Serraaxa.  hennnpliroditism  in.  161. 
Sen,  inhetifanee  hniiled  by,  230. 
Seies,  relative  proportions  of,  in  roan, 

242,  653;  probable  relation  of  the, 

in  pritneial  man,  591. 
Seiual   character!,  secondary,   207 ; 

relations    of   polygamy   to,    217 ; 

transmitted   thiongh   both    seieE, 

236  ;  gradation  of,  in  birds,  430. 

trasted,  226. 

characters,  efleets  of  the  loss  of 

231;  lin  ■  "  " 


-  diifareuBes  in  man,  ( 

—  selection,  eiplanaiii 
!13,   220;    in6ueDoe    ot,    on    tee 
»louring  of  Lepidop1«ra,  319  ;  ob- 


2m, 


Sharks,  prehendle   organs    of  male, 

331. 
Sharpe,  Dr.,  Enropeans  in  the  tropics, 

■ ,  R.  B.,  on  Tanysiptera  sylvia, 

45lj  on  Ceryle,ihT;  on  theyonng 
male  of  Dacelo  GoudicSoinK,  467. 

8hav,  Mr.,  on  the  pugnsoity  of  the 
male  eslmon,  332. 

' ,  J.,  on  the  decorations  of  birds, 

383. 

Sheep,  danger-fllgnals  of,  100 ;  sexual 
diffaieni-es  in  the  horns  of,  230  ; 
homa  of,  235, 505 ;  domeEiic,  aeiuai 
dilTeiencna  of,  lale  developed,  S~ 
numerical  proportion  of  the  s 
in,  £46;  inhentance  of  horni 
one  sei,  505 ;  effect  of  castjat 
506  J  mode  of  fighting  of,  508; 
arched  foreheads  of  some,  532. 

1 Merino,  loss  of  horns  in  females 

of,  231 ;  horns  of,  235. 

Shells,  difference  in  form  nf,  in  male 
■nd     l^niale     (jhist^ropoda,     262 ; 


beantifnl   coloais  and  shapes  of, 

254. 
Shield-drake,  pairing  with  a  common 

dack,  414;  New  Zealand,  seiesand 

yonng  of,  479. 
Shooter,  J.,  on  the  Kaffirs,  579 ;  on 

the  marri^e-cnstoms  of  tho  KaSii's, 

Shiew-mice,  odoar  of,  538. 

Shrike,  Drongo,  461. 

Shrikes,  characters  of  yonng,  465. 

Shuckard,  W.  E,,  on  seiual  differ- 
ences in  the  wings  of  Hymenoptera, 
277. 

Shyness  of  adorned  male  birds,  403. 


Siam,  proportion  of  male  and  femaU 

Siamese,  general  beardleesness  of  the. 
560 ;  notions  of  beamy  of  the,  578 ; 
haiiy  family  of,  601. 

SIdgwick,  H.,  on  morality  in  hypo- 
thetical bee  community,  99 ;  our 
actions  not  entirely  directed  by 
pain  and  pleaeure,  120. 

Siebold,  C.  T.  von,  on  the  proportion 
of  seies  in  the  Apis,  255;  on  the 
auditory  apparntns  of  the  stridn- 
lant  Orthoptera,  283, 

Sight,  inheritance  of  long  and  short. 


a!-orles  of  monkeys,  87. 
•moth,  proportion   of  the  bpx( 
,    250,    251 ;     AHanthua,    Pro: 
inestrini,  on  the   destruction   i 
by  wasps,    251 ;   diffei 


e  of  si 


of  the  I 


male  cocoons  of  the,  273;  pairing 

of  the,  318, 
Simiads,  152 ;  their  origin  and  diri- 

aions,  165. 
Similarity,  seiual,  225. 


jnging. 


ftheCi 


381 ;  of  t. 

Sirenia,  naikednesB  of,  58. 
Sirexjuvencaa,  292. 
SiricidfE,  difference  of  tfa< 


iiskin, 
415. 


vGooqIc 


SiM,  relative,  of  th    i 


I  th      13     nak  d 


■ and  hair,  co      1  t  f      1 

of,  197. 
Skull,    variation      f  m         2ti 

of  intellect,  54    Nea  d  rth  1 
pacity  of  tho,    5     cauao      f  m  d 
licatiaa   of  th      5        d  fl  t 

in  form  and  capa   ty         d  ff       t 
laces  of  men,  1S8     va     b  1   y    f 
the  shape  of  the,  174    diff 
of,  in  the  era  ma     557 

Scial  modilicatioD  of  the  shape  of, 
575. 

Skunk,  odour  emitted  by  the,  528, 
white  tail  of,  protective,  d43 

SkTery,  preTalenoe  of;  117,  ot  wo 

Slaves,  difference  between   lield  and 

hoase-slavBB,  196. 
Sloth,  ornaniEnta  of  male,  534. 
Smell,  sense  of,  in  man  and  aninaals, 


Aftic 


aQtel< 


ai7; 


I    the 


polygamy  of  the  lion,  218;  on 
proportion  of  the  sexes  in  Kdb^s 
eHlpsiprymntis,  347  ;  on  Bveephabta 
eapensis,  351 ;  on  South  African 
lizards,  358;  on  lighting  gnus, 
501 ;  on  the  hovna  of  rhmocerosas, 
506 ;  on  the  fighting  of  lioae,  521 ; 

535;  on  the  colours  of  the  gnu, 
536;  on  Hottentot  notions  of 
beauty,  578;  disbelief  in  commn- 
nisUc  marriages,  588. 
■— ,  F.,  on  the  Cynipi'l's  '"•^  ^en- 
thredinidie,  254;  on  tlie  relative 
ilzeofthessxMofAiuleateHrmen- 
optcra,279i  on  the  difference  be- 


!>  ;  sus,  303;  oD  the  stridulatioa 
f  ifononjcAua  psevdactiri,  306. 
&myt  tkaraa  luteus,  courtship  oi;  279. 
S     kes    seinal   differences  of,   351 ; 
m      al  powers  of,  352  ;  male,  ar- 
d      y  of,  352. 
b      I  ng  muscles,"  41. 
S   pe   drummiug  of  the,  376;  colo- 
t   n  of  the,  401. 

painted,   seiea    and  young   of, 

4  S 

solitary,  aiisemblies  of,  405. 

S  Ipe      arrival  of  male   before 

fmale,   212;    pugnacity  of 


nale. 


i    w-goosfl,  whiteness  of  the,  492. 
locL^  animals,  affection  of,  for  each 

other,    102;   defence    of,    by    tka 

males,  107. 

bility,   the  sense    of  duty    c 


Gcted   with. 


s  of. 


animals,    105;    mauifesti 

in  man,  108;  instinct  of,  m  aci 

mals,  109. 

Sociality,  probable,  of  primeval  men 
62;  influence  of,  on  the  develop 
ment  of  the  intellectual  faculties 
128 ;  origin  of,  in  man,  129. 

Soldiers,  American,  measurements  ot 

and   sailors,  difference   in    th^ 

Lght  coloars  and  mar 


Song  of  male  birds  appreciated  by 
brilliant  plnmeged  birds,  401 ;  of 

animals,  92 ;  produced  by  fishes, 
347 ;  produced  by  mala  frogs  and 
toads,  850 ;  instrumentally  pm- 
dnced  by  birds,  376  et  seq. 

Spain,  decadence  ot  141. 

SparassUA  smaragduius,  difference  of 
colour  in  the  sexes  of,  S72. 

Sparrow,  pugnacity  of  the  male,  360; 
acquisition  of  the  Linnet's  song  by 
a,  370 ;  coloration  of  the,  473 ;  im- 
mature plumage  of  the,  466. 

id,  young  of  the, 


48«. 


-,455. 
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Epuroirs,  rterf  mates  fomid  by,  4C 

Ititaiag  to  sing,  570. 
Spalhara  Undenooodi,  383. 
^aWDing  of  fishes,  341,  344. 
Spear,  used  before  dispersiofl  of  n 


3  or  the  adraDcei 


166}  or 

lity  and  fertilitj  of,  when  erossed, 
170;  Bumoaed,  of  man,  174;  gra- 
dation 0^  175  ;  difficolty  of  defin- 
ing, 17S;  lapresentatiTe,  of  birds, 
468 ;  of  birds,  comparatiTe  differ- 
ences betneen  the  seies  of  distinct, 
469. 

■^leciram  femoratam,  difference  of 
colonr  in  the  seies  of,  2B9. 

Speech,  connection  between  tiie  brain 
and  the  facultj  of,  88 ;  coDnection 
of  tatonaticn  with  mnuc,  570. 

"  Spel "  of  the  Wack-totk,  375. 

Spencer,  Herbert,  on  the  inflnonce  of 
food  «u  the  size  of  the  jaws,  S3 ; 
on  the  dawn  of  intelligence,  67; 
on  the  origin  of  tke  belief  in  spirit- 
ual agencies,  94 ;  on  the  origin  of 
the  moral  sense,  123;  on  music, 
571,  573. 

Spengel,  disagrees  vith  eiplanati  n    f 

Sperm-whales,  battles  of  male,  500 
Sphingidie,  coloration  of  the,  314. 
Bphini,  Humming-bird,  317. 

■ ,   Mr.   Bates  on  the  caterp 

of  a,  325. 

moth,  mnsky  odonr  of,  308 

Spiders,    272;    pareaUl    feeling 
106 ;  male,  more  active  than  fern 
221 ;  proportion  of  the  sexes  in,  254 
secondary  sexnal  characters  of,  2 
courtship  of  male,  373 ;  attracted 
';,  273 ;  male,  small  six 


273. 


jjected    1 


Spots,  retiuned  througliont  groniB  of 
birds,  4ST  ;  disappearance  of,  in 
adnib  mammals,  546. 

Sprengel,  C.  K.,  on  the  seiualitj  of 

Spring-boc,  horns  of  the,  509. 

Sproat,  Air.,  on  the  extinction  of 
savages  in  Vancouver  Island,  183; 
OH  the  eradication  of  faoia!  hair  by 
the  native!  of  Vancouver  Island, 
580;  on  the  eradication  of  the 
beard  by  the  Indians  cf  Vancouver 
Island,  603. 

Spnis,  occurrenee  of,  in  female  fowls, 
327,  231  ;  development  of,  in 
vaiioDs  species  of  Phasisjiids,  235 ; 
of  GalUnaceous  birds,  383,  364; 
development    of,    in    female    Qal- 

Sqmlla,  different  colours  of  the  sexet 

ofa  species  of,  271. 
Sqairrels,  battles  of  male,  SOO;  Af- 

rican,    sexual    differences    in    tb* 

colouring  of,  634;  black,  640. 
Stlg,  longhairs  of  the  throat  of,521i 

horns  of  the,  227,  £29  ;  battles  of, 

branches,  510;  bellowing   of  the, 

526  ;  crest  of  the,  531. 

beetle,  numerical  proportion  of 

es     f  "53;  lai^e  siiB  of  male, 

2  8     w    pons  of  the  male,  299. 
Sta       n    H    T.,   on  the   numerical 


.  ths,21 


;  habits 
,    252; 


,    the 


by    1 


n  of  moths,  315  ; 
1     f  Sjaloaoma  mentnassn^ 
y  ,  316;  on  the  sexes  of 
xclanmlionis,  316. 
S       y    B   hop,  roorlaiitv  of  infant 

>a  187. 

Sta  h       mane  of  the,  521. 
S  ll  w  ,  attacking  a  third,  101 ; 

ilgh    ng    501 ,  smiU  canine   teeth 

Stan  bnry     Capt ,     observations    on 

p     can       03 
S    phy   n  is,   hornlike  processes  in 

Sta  fishes,  parental  feeling 

bngh    CO    urso" 
S     k  Dt     nthe 


at>o. 
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in  the   higher   moi-tality  of 

in  Scotland,  243. 

American  tieiii-,  pugnaciij  of 


t 


by  the  female,  41 
Etarlinga,  three,  ii  q       tngfh   sam 

usst,  219,  409         w  m  t      f      d 

by,  408. 
Stotoes,  Greek,   Eevpt  an    As  yn 

Sic,  contrasted  581 
Stitnre,  depend  f     po     loo  I 


I  J>r-, 


Stork,  black,  Eemal  djUeiences  in  tl« 
bronchi  of  th«,  374 ;  red  beak  of 
the,  491. 

Storks  491,  493;  sejual  difference 
the  colonr  of  the  eyes  of,  425. 


po  tion  In  the   stxm   of  chicknu, 
247 
Sttvpsxoeros  Mulii,hovas  of,  512;inatk- 


St  pea,  retainea  throughout  groups 
f  b  rda,  427 ;  disappearance  of,  in 
ad  It  mammals,  543. 


and  formal  mo    '. 
Stedlitj,  general 


*  rneiSi  ftntoDioiami,  pugnacity  of  the 

m  1     387. 
'S  rnaj  valgaris,  408. 

g,  in  strangers,  indifference  of 

d     137;  formerly  not   regarded 


Stickle-back,  pol  g  m 
courtship  of  tfi  3 
liant  colouring  f  d 


it  bower-bird,  381. 


352. 


t,  yonijg  o( 


e,  487. 


liculty  of  making, 

49 ;  as  traces  of  extinct  tribes,  IBl. 

Stones,  used  by  minkop  for  breaking 

hard   fruits  nni  na   m^^iles,  50; 

yln  of,  17«. 


pa      ta,  85;  on  two  stallions  at 
ack  ng  a  third,  501. 
Sumatra,  comprosaion  of  the  nose  t 

tho  Malays  of,  583. 
5umner,  Archb,,  man  alone  capable  o 

progressire  improrement,  79. 
Sun-birds,  nidifioation  ot,  454, 
Superstitions,    144;     preTalence    ol 

Superstitions  customs,  9B. 

Superciliary  ridge  in  man,  556,  55S. 

SDpemumerarj  digits,  more  freqnon 
in  men  than  in  women,  223;  in 
herilance  of,  232  ;  enrly  derelop 
ment  of,  237.  "^ 

Supta-condyloid  foraman  io  the  eaih 
pn^nitors  of  man,  160. 
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Snspiuott,  pravaleoce  of,  among  hi 


»;  aelection  on  emliaed  m 


Tanager,   scai'Iet,  V 


a  arriial   of 


113. 

Swan,  Hack,  wild,  trachea  of  th 
374  i  white  young  of,  482 ;  red  bes 
of  the,  491 ;  black-neckej,  493. 

Swans,  491,  493 ;  young,  481. 

Swayslaad,  Mi.,  on 
migratory  birds,  21  a, 

Gwifts,  migration  of,  lOS. 

Swinhot,  E,,  on  the  comm 

FariDosa  and  China.  80 ;  behaviour 
of  lizards  when  caoght,  355  ;  on 
the  Bounds  produced  by  the  male 
hoopoe,   378;  on  JXcrmys  i 


1  the  I 


I,  461 ; 


the  young  of  Ardeaia,  468 ;  on  the 
Jiabits  of  JWnia;,  476;  on  the 
habits  of  RhytuJiiea  bengaletsis, 
476 ;  on  Orioles  breeding  in  imma- 
ture plumage,  484. 

Salvia  airicapilla,  young  of,  487. 

^—^^  ciagrea,  aerial  loTe.dance  of  the 
male,  380 

Sympathy,  134  ;  amonR  animals,  102 ; 
iU  supposed  basis,  106. 

Sympathies,  gradual  widening  o^ 
123. 

Syngnathons  fishes,  abdominal  pouch 
in  male,  163. 

flVpAaoJufes  oun'tus,  acnminated  pri- 
maries of  the  male,  378  ;  eai-tofla 


Tabanidie,  habits  of, 
of,  479. 


male,  424. 

lanagra  ib! 

mage  In, 


■tn,  age 


of  ic 


B  plu. 


.424;  young  of,  487. 
Tanais,  absence  of  month  In  the  males 

of  some  species  of,  208  ;   relation! 

of  the  aeies   in,  255;    dimorphic 

males  of  a  species  of,  295. 
Tankerville,  Eari,  on   the  battles  of 

wild  bulls,  501. 


;  of,  det. 


ned  frum 


adult  mates,  4( 

si/lvia,  long  tail-feathers  of,  451. 

TapKroderes  distortus,   enlai'ged   left 

mandible  of  tlte  male,  277, 
Tapirs,  longitudinal  stripes  of  young. 


464,5 


i,  dilatation  of    front,   ii 


Tahitians,  145 ;   coropression  of  the 

Tail,  mdimeDtary,  occurrence  o£,  in 

extremity  of  the,  33  ;  absence  of, 
in  man  and  the  higher  a^ 
variability  of,  in  spe<nes  of  MacoGM 
and  in  baboons,  58 ;  presence  of,  ii 
the  early  progenitors  of  man,  160 
length  of,  in  pheasants,  445,  451, 
452 ;  diObtence  of  length  ct  the, 
in  the  two  seses  of  bii-da,  451. 
Tut,LBwsou,  on  the   effects   of  na- 


beetles,  2' 
Tarsias,  156, 
Tasmania,  half-castes   killed   by  the 

natirea  of,  170. 
Tasmanians,  eitinction  of,  134. 
Taste,  iu  the  Qoadmmana,  541. 
TattooiDg,  ITS  ;  universality  of,  574, 
Taylor,  G,,  on  Outsooftis  major,  248. 
Tea,  fondness  of  monkeys  fur,  7. 
Tear-sacks,  of  Ruminants,  529. 
Teebay,  Mr.,  on  changes  of  plumage 

in  Epangled  Hamburgh  fowls,  229. 
Teeth,  rudimentary  incisor,  in  Rumi- 

20;  wisdom,  20;  diversity  of,  26  : 
canine,  in  the  early  piogenitora  ot 
man,  160;  canine,  of  male  mam- 
mEOs,  502 ;  in  man,  reduced  by 
correlation,  563 ;  staining  of  the, 
574;  front,  knocked  out  or  filed 
tj  some  savages,  575. 
T.8""    ■ 


of  male  and  female  births  In  dogs, 
346 ;  on  the  abundance  of  male 
pigeons,  247;  on  the  wattles  o( 
game-oocks,  403  ;  on  the  cour'ihip 
of  fowls,  417;  on  theloTcsof  pigeons, 
418;  on  dyed  pigeons,  41S;  blua 
dr^on 


0,446. 
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Tencfa^  proportioDS  o/the  sexes  jn  the 
249;  bi-ightoess  of  male,  dnriog 
breedins  season,  340. 

rcnebrioHidffi,  stridulation  of,  302. 

Tenneat,  Sir  J.  E.,  oa  the  tusks  of 
tbe  Cejlon  Elephant,  507,  515; 
ea  the  frequent  abseace  of  beai-d  in 
the  natires  of  Cej-loD,  560  ;  on  the 
Chinese  opinion  nf  the  aspect  of 
the  Cingalese,  578. 

Tennyson,  A.,  on  the  contio!  of 
thought,  123. 

Tectbredinids,  proportions  of  the 
seies  in,  254;  fighting  habits  of 
male,  291 ;  difference  of  the  seies 


Testado  elegans,  351. 

nigra,  351. 

Tdrao  eapido,  battles  of,  367  ;  seiual 

diSei-ence  in  the  vocjll  OTgans  of, 

371. 
phasianeUus,    dances   of,   380 ; 


tetrix,  455, 465, 471 ;  pugnacity 

of  the  male,  363. 
wmbellva,  pairing  of,  367  ;  battles 

of,  367  i  drumming  of  the  male. 


anus,  inSation   of  th( 
n  the  maie,  372. 
nng  of,  468, 
J^iawnaka  pida,  dispk/  of  plumage 

by  the  male,  396. 
XMa.  sexnal  differences  of  coloai'in| 
in  species  of,  310. 
-  rtibi,  protective    coloni-ing  of 


312. 

Theoophora  foaea,  308. 
Theognie,  selection  ici  mankind,  2\ 
Thendion,  stridulation   of  mEiles 


Xitaitm  dtrmt,  ud  T  fiuicvlnt*, 


difference  of  eolonr  in  the  seies  o^ 
272. 

Thompson,  J.  H.,  on  the  battles  ot 
sperm-iriiales,  560. 

,  W.,  on  the   colouring  of  the 

male  char  during  the  breeding 
seaaon,  340 ;  on  the  pugnacity  ol 
the  males  of  Galliaula  ehloropHS, 
360 ;  on  the  fiudlng  of  new  matoj 
by  magpieis,  407  ;  on  the  finding  oi 
new  mates  by  Peregrine  falcons, 
408. 

Thorai,  piocesses  of,  in  male  beetles, 
295. 

Tborell,  T.,  on  the  proportion  of  the 
seies  in  spiders,  255. 

Thornback,  difference  in  the  teeth  of 


414;    colon 

the,  455. 

Thrashes,  cha 


Thury,  M.,  on  the  Lumerieal  propor- 
tion of  male  and  female  births 
among  the  Jews,  243. 

TAj/iocmus,  possession  of  the  marsupial 
eack  by  the  male,  161 

Thysanura,  379. 

nina,  dilated,  of  ttie  mala  CriAo  err- 
brarias,  276, 

and  femur,   proportions  of,    in 

the  Ayniara  Indiaus,  34. 

Tierra   del  Fnego,  marriage-customs 


Tiger, 


and  markings  of  the. 


Tigers,  depopulation  of  dbtrii 

India,  46. 
TSIas  elmgatm,  difference  ( 

in  the  seies  of,  294. 
Timidity,  variability  of,  in  f 

species,  69. 
Tineina,  proportion  of  the 


Toads,  349;  male,    _. 
byaome,  163;  male,  tea 
before  the  female,  213. 
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Tnias,  infanticide  and  proportion  of 

Tremex  mtumba^  292. 

Hies,    265;     practise    polyandry. 

Tribes,  estinct,   V2,S;  eitinctioP  oC, 

593;  clioioeof  hnsbands  amongst, 

E93. 

Trichius,  difference  of  colour  in  lh« 

Toe,  ™at,       diti  n    r  n  th    human 

seies  of  a  species  of,  294. 

Trigla,  347. 

IbmibBJ  til     «   p    port         f   the 

Trimen,  R.,  on  the  proportion  of  the 
Mies  in  South  African  butterflies. 

seiesim    53 

Tomtit,  blue,  Mia  I  diH              i  co- 

250;  on  the  attraction  of  maJes  by 

lour  in  th    4  8 

Tonga  IsU  d      b    rdl  siQ          f  the 

253;    on  Pneumora,  288;   on  dif- 

ference of  colonr  iu  tbe  seies   of 

Tooke,Hor            1     g     g     86 

beetles,  294;  on  moths  hriiliantlj 

Tools,  flint,  U5;  used  by  monkays, 

coloured  beneath,  315;  on  mimicry 

81 !  nseof,  48. 

in  butterflies,   325;    on   Oymati't 

Topknots  in  birds,  384, 

Zsis,  and  ou  tbe  ocellated  spots  of 

Tortoise,  voice  of  the  male,  567, 

LeptdopCera,  428;   on  OyHo  Loda, 

Tortures,  submitted  to  bi  Amirican 

429. 

^^  118. 

Tringa,  seies  and  young  of,  485, 

Totanwi,  doable  moult  in,  390. 

cormaa,  391. 

Toucans,  colours  and   nidiSoatinn  of 

IVyiiffiBO,  coloration  of  the  species 

the,  455;   beaks  and  eeres  of  tie. 

of,  313. 

491. 

Tristram,   H.  B.,   on  unhealthy  dis- 

Towns, re^dence  iu,  a  cause  of  dimi- 

tricts  in   North  Africa,    194;    c« 

nisbed  stature,  31. 

the  habits  of  the  chaffinch  in  Pales. 

Toynbce,  J.,  on  tbe  eiternal  shell  of 

tine,    248;    on  the   birds   of   the 

the  car  in  msn,  14. 

Sahara,  456;    on  the  animals  in- 

Trachea, ronvoluted  aaS  imbedded  in 

habiting  tbe  Sahara,  489. 

tbe  sternum,  in  soma  birds,  374; 

Tritm  cristatus,  348. 

structure  of  the,  in  Mynchaa.  47S. 

palmipcs,  348. 

Trades,    aHecting   the    fotm   of   the 

piwdalas,  348. 

skuU,  56. 

Troglodyte  skulls,  greater  than  those 
ofmodernFi.en(lmcn,55. 

Tragelapbu,    seiual    diffefencea     of 

colour  in,  535. 

Troghdutes  vulgaris,  473. 

scripita,  dorsal  crest  of,  530; 

TrogODS,  colours  and  nidiflcation  of 

markings  of,  543,  544. 

the,455,  45S. 

Tr^opan,  220 ;  awelling  of  the  wat- 

Tiopic-birds,  white  only  when  mature, 

493. 

383;    display  of  plumage   by  tbe 

male,  397 ;  markings  of  the  seies 

343. 

of  the,  428. 

Trout,  jroportion    of    the   seies  in. 

Tragops  dispar,  seiual  diffevenee  in 

249 ;  male,  pugnacity  of  the,  332. 

^e  colourof,  351. 

Tron  sabalosw,  atrtdulation  of,  303. 

Training,    efiect   of,    ou  the   mental 

Ti'ntb,  not  rare  between  members  of 

difference    between    tbe   teies    of 

the  same  tribe,  118;  more  highly 

man,  S65. 

appreciated  by  certain  tribes,  132. 

Transfer  of  male  characters  to  female 

TuUoch,  Major,  on  the  immunity  o£ 

birds,  470. 

the  negro  from  certajn  fercra,  193. 

Tumbler,  almond,  change  of  plumage 

characters,  to  both  seies  in  mam- 

in  the,  238. 

mals,  542. 

TurrfH)  m«T.;a,  455;  young  of,  487, 

Traps,  iiTOidance  of,  by  animals,  80; 

migmtonus,  464. 

«^e  of,  43. 

mtisfcus,  455. 

Treachery,  to  comrades  aroidance  of, 

polyglottas,  young  of,  487. 

by  sayaEes,  Ul 

lorjwitu!,  455 
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Tni-ksj,  wild,  ])ugns 
male,  366 ;  nitd,  di 
Bweiling  of  the  wattles  of  th  s  malf , 
383  J  variety  of,  with  a  top-fcoot, 
384;  recf^iiitlonofai!ogbya,4I2; 
iDale>  wild,  auce^Ublo  to  dome^tix 
cated  females,  41S;  wild,  fitst  ad' 
vancea  'Jiaie  hy  older  females,  419 ; 
Willi,  breast-tuft  of  briatlea  of  the, 
461. 

Turkey-eook,  scraping  of  the  wings 
of,  npon  the  ground,  375  j  wild, 
dbplay  of  plumage  by,  394;  fight- 
ing habile  of,  404. 

Tnrner,  Pi'ot  W.,  on  museular  fasoi- 


liculnsa 


eofthes 


s,13;  on  the  0 
■a-CQudyloidfori 


in   the 

muscles  attached  to  the  coccyi  in 
man,  22 ;  on  the  flam  termiaale  in 
man,  23  ;  on  the  variability  of  the 
muscles,  26 ;  on  abnormal  conditions 
of  the  human  uterus,  39  ;  on  the 
derelopmeat  of  the  mammary 
glands,  162 ;  on  male  fishes  hatch- 
ing ova  in  their  mouths,  163,  345; 
on  the  eiteiTia!  perpendicular  fissure 
of  the  brain,  200;  on  the  bridging 
conTolutioDs  in  the  brain  of  a  chim- 
panzee, 201. 


the  I 


\,  178, 


Type  of  structure,  prevalence  of,  164. 

TS/phaVi,  etridulatii]gorgansof,30I 
Btridulation  of,  303. 

Tyranga  issiiva,  462. 

Twins,  tendency  to  produce,  here- 
ditary, 45. 

T»ite,  propoitioQ  of  the  eeiei  in  the 
248. 


Ugliness,  said  to  consist  ji  an  spproati 
to  the  lower  animals,  5S4 

UmbroUa-bird,  373, 

fmima,  sounds  produced  by,  347. 

United  States,  rate  of  increase  in,  44  j 
influence  of  natuial  selection  on 
theprogreBaof,l43;  changeunder- 
goaa  by  Europeans  in  the,  196. 

Upapa  ejmpa,  sounds  produced  by  the 
male,  376. 

Uraniidie,colorationofthe,  314. 

Uria  troiie,  variety  of  (=  K  lacrv- 
mons),  424. 

Uraleia,  348. 

Drostide  Benjamini,  aeiaa.]  difierencea 
in,  442. 

Use  and  disuse  of  parts,  effects  of,  32  , 
influence  of,  on  the  races  of  man 
197. 

Uterus,  r. 


Vaccination,  influence  of,  134. 

Vancouver  Island,  Mr.  Sproat  on  the 
savages  of,  183  ;  natives  of,  eradi- 
cation of  facial  hair  by  the,  580. 
Vanellua  crislaita,  wing  tubercles  of 
the  mala,  366. 

Fatieanfc,  308 ;  resemblance  of  lower 
surface  of,  m  baia  of  trees,  3il. 

Variability,  cansea  of,  38 ;  in  man, 
analogous  to  that  in  the  lower 
animals,  29 ;  of  the  races  of  man, 
174;  greater  m  men  than  in 
women,  223 ;  period  of,  relation  of 
the,  to  sejuai  selection,  240;  of 
birds,  422;  of  secondary  senal 
characters  in  man,  559, 

Variation,  laws  of,  29;  coneUted, 
43 ;  in  man,  146  ;  analogous,  152 ; 
analogous,  in  plumage  of  birds,  385. 

Variations,  spontaneous,  44. 

species,  evidence  of  their  distinct- 
ness, 167. 
Variety,  an  object  in  nature,  493. 
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▼stujal,  humaD  hoaes  {rvm,  S2. 
Veddahs,  monogamous  habits  of,  591. 
Toitch,    Mi.,     on    the    averaion    o 

Japanese  ladies  l«  whiskers,  581. 
Vengeance,  instinct  of,  113. 
Venn?  Eijcina,  prtestesees  of,  587. 
Vennea,  S64. 
Venniform  appendage,  31. 
Yeneaui,  M.,  on  the  attcactioa  o 

nntneroiu  males  hj  the  female  o 

an  Australian  Bon^Xj  252. 
VerbebTie,    caudal,    number     of;    ii 

macaqnes   and    baboons,    58;    o 

monkeja,  partly  imiiedded  in  th< 

bodf   "■ 
Vextel 

the,l! 

of,  161 ;  "origin  of  the  voice  in  a 

bieathing,  567. 
VssivtUa  prostatic^,  the  homolDgae 

the  nterns,  34, 161. 

represented  by  long  ha 


It,  59. 
ibiata,  3 


progenil 


in  the  . 


Yidva,  403,  463. 


I   the    influence  of 


Villerme,  M., 

plenty  apon  stature,  31. 
Vinson,    Aug.,    conttship    of    mate 

spider,  273 ;  on  the  male  of  Epeira 

mgra,  373. 
Viper,  difference  of  the  sexes  in  the. 


351. 

Virey, 


u  the 


gradual  appieclation 
Viscera,  Tariability  of, 
VlacoTich,  Prof., 

muscle.  41. 
Vocal  n 


of  species  of 

ial  only,  116; 
of,  131. 
,  in  man,  27. 
the  ischio-pubic 


:  of  birds,  36g. 

organs  of  man,  87 ;  of  birds,  90, 

450;  of  frogs,  350;  of  the  Inses- 
sores,  370;  difl'erence  o^  in  tlie 
seles  of  birds,  371 ;  primaiily  used 
in  relation  to  the  propagation  of 
the  species,  5B6. 

Vogt,  Karl,  on  the  origin  of  species,  1 ; 
on  the  origin  of  man,  3;  on  the 
semilunar  fold  in  man,  17 ;  on  mi- 
Xiocephalons  idiots,  35  ;  on  the  imi- 
tative feculties  of  microcephalous 
idiots,  37 ;  on  sbuUs  from  Brazilian 
caret,  16S;  ou  the  eTolntien  of  the 
races  of  man,  177  ;  on  the  fotmation 
of  tha  skull  in  wiimen,  557  ;  on  the 


AtDOs  and  negroes,  560 ;  on  the  in- 
creased cranial  difference  of  the 
seias  in  man  with  race  development, 
566 ;  on  the  obliquity  of  the  eye  in 
the  Chinese  and  Japanese,  578. 

Voice  in  mammais,  525 ;  in  monkeys 
andman,55S;  iuman,566i  origin 
of,  in  air-breathing  TBi-tebral«B,567 

Von  Baer,  definition  cf  advancement 
in  the  organic  scale,  164. 

Vuipian,  Prof.,  on  the  reaemblanoe 
between  the  brains  of  man  and  of 
the  higher  apes,  8. 

Vultures,  selection  of  a  mate  by  the 
female,  416 ;  colours  of,  493. 


Waders,  young  of,  485. 

Wagner,  R.,  on  the  occurrence  of  the 
diastema  in  a  KaiHr  skull,  40 ;  on 
the  bronchi  of  the  black  stork,  374. 

Wagtail,  Ray's,  arrival  of  the  male 
before  the  female,  313. 

Wl^tails,  Indian,  young  of,  468. 

Waist,  proportions  of,  in  soldiers  and 
sailors,  33. 

Waiti,  Prof.,  on  the  number  of  spe- 
cies of  man,  174;  on  the  liability 
of  negroes  to  tropical  fevers  after 
residence  in  a  cold  climate,  194; 
on  the  colour  of  Australian  infante, 

negroes,  560 ;  on  the  fondness  of 
mankind  for  ornaments,  573;  on 
negro  ideas  of  female  beauty,  579; 
on  Javan  and  Cochin  Chinese  ideas 
of  beauty,  S80. 
Walckenaer  and  Oervais,  spider  at- 
tracted by  mosic,  273 ;  on  the  Myri- 

Waldeyflr,M.,  on  the  hermaphroditism 
of  the  vertebrate  embryo,  161. 

Wales,  North,  numerical  proportion  ot 
male  and  female  births  in,  242, 

Walker,  Alai.,  on  the  large  siio  of  the 
hands  of  labourers'  chUdren,  33. 

,  F.,  on  seiual  differences  la 

the  diptera,  2BD. 

Wallace,  Dr.  A.,  on  the  prehensile 
use  of  the  tarsi  in  male  moths,  209 ; 
on  the  rearing  of  the  Ailiratlau 
sillnnoth,  251;  on  breeding  Lepi- 
doptera,251;  proportion  of  seres  oi 
Somfij/B  cynMiO,  £  '    -~' 


yGooc^le 


690 


iug  of  Bonibys  cynthia,  31 
W.i/scB,  A.  R.,  on  the 
maiif  3 ;  on  tbe  power  of 
iu  man,  6B  i  uq  the  use  0 
by  the  orang,  82 ;  on  til 
appredHtion  of  tnith  Am< 
*Dt  trllics,  132;    on  the 


),  127 , 


131 J  on  the  effects  of 
Datainl'  sele^on  on  civilised  na- 
tions, 133;  on  the  use  of  the  con- 
vergence of  the  hair  at  the  elbow  in 
the  orang,  151 ;  on  the  contr^t  in 
the  characters  of  the  Malays  and 
ns,  16S  ;  00  the  line  of  sepa- 


1   letwe 


ieroOfflsu, 


250 ;( 


Mn]blaitees,26l;  on  the  relative  sizes 
of  the  seiea  of  insects,  278 ;  on  Bla- 
phomyin,  280  j  on  the  pugnacity  of 
the  males  of  ZepierA^ncAuj  on^us- 
tatus,  299 ;  on  sounds  produced  by 
Eiichiras  longaaimas,  Sfli;  on  the 
colours  of  Dtadema,  509;  on  Kai- 
i™a,311;  ontheprotectivecolour- 
kg  of  moths,  313 ;  on  hright  colora- 
ratioQ  as  prDtectlve  In  fauttei-flies, 

lionidie,  320;  on  male  and  female 
hutterflies  inhahiting  difierent  sta- 
tions, 321  ;  oa  the  protective  nature 
of  the  dull  colouring  of  female  but- 
terflies, 321,  322,  325 ;  on  mimicry 
in  bnttecflies,  324;  on  the  bright 
colours  of  caterpillars,  3So ;  on 
hrightZy-coloured  fishes  frequenting 
le^  343;  on  the  coral  snakes,  353 ; 
on  Faradiaea  apoda,  385;  on  the 
display  of  plumage  by  male  birds 
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stability  of  the  ocellaiei]  spots  in 
^i^^TvhiaJanira,  4:2^1  ?nseiaally 
limited  inheritance,  444;  on  the 
Kinai  coloration  of  birds,  452, 472, 
473,  475,  480 ;  on  the  relation  be- 

•f  birds.  452,  455 ;  on  the  coiora- 
tioB  of  the  Cotfngida,  430 ;  on  the 


females  of  Paradiaea  apoda  and 
papuaoa,  470;  on  the  incnbBtiou 
of  the  cassowary,  478 ;  on  protectivcf 
loloratinn  in  bii-ds,  489;  03  the 
B^hii'usa,  519;  on  the  marking  ui 
the  tiger,  545 ;  on  the  beards  of  th* 
Papuans,  560 ;  on  the  hair  of  the 
Papuans,  575;  on  the  distribatioa 
of  hair  on  the  human  body,  600. 

Walrus,  development  of  the  ntcti- 
tatmg  inembTane  in  tbe,  17 ;  tusks 
of  the,  502,  507;  use  of  the  fusks 
by  the,  513. 

Walsh,  B.  D.,  on  the  proportion  of 
the  seits  in  Papilio  Tarma,  250- 
on  the  Cynipidffi  azid  Ceoidomyidte, 
254;  on  the  Jaws  of  Ananophiia, 
375;   on  (S»^is  eomuto,  375: 
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insects,  275;  0 
I'enthe,  275  ;  on  the  caudal  appen- 
dages of  dragon-flies,  276 ;  on  Piaty- 
phj/lltBH  cODDainnn,  286 ;  on  the  seies 
of  the  Ephemeridje,  289;  on  the 
differenoB  of  colour  in  the  seres  of 
Spei!tnmfemoratwa,2S9;  onseies 
of  dragon-flies,  290 ;  on  the  differ- 


of  the 
midx,  2E 
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294 ;  on  the  -variation 
of  (he  horns  of  the  male  Phatuffoit 
camifex,  297 ;  on  the  coloration  of 
the  species  of  JnMcciaris,  312. 

Wapiti,  battles  oi;  501;  traces  of 
horns  in  the  female,  504;  attacking 
a  man,  511 ;  crest  of  the  male,  531 ; 
seiual  difierence  in  the  cotoDi'  of 
the,  536. 

Warbler,  hedge-,  473  ;  yonng  of  the, 

Warblers,  superb,  nidification  of,  454. 

Wariness,  acquired  by  animals,  80. 

Warington,  R.,  on  the  habits  of  Che 
stickle-baeks,  331,  345;  on  the 
brilliant  colours  of  the  male 
stickle-back  during  tbe  breeding 

Wact-b(%,  tusks  and  pads  of  the,  513 
Watchmakers,  short-sighted,  33. 
Waterhen,  360. 
Waterhouse,  C.  O.,  on  blind  beetlee, 

294;    on   difference    of  colnar    in 

the  seies  of  beetlea,  294. 
,  G.  R.,  on  the  voice  of  Bylabatcs 
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WsWrton,  C,  OD  the  Bell-bird, 
oD  the  puriag  of  a  Canada  giwse 
with  a  B«Tmc1e  gojjdf"    ''*'  "    "" 
bans  fighting,  500. 

WnttUs,     diaadvantageon 
birds  in  fighting,  404. 

Weale,  J.  Manuel,  on  a  So 
caterpillar,  326. 

Wealth,  inflaence  of,  134. 

Weapans,  iia«iibjmHii,4S 


,h  Afi-ican 


bym 


employed 
e,  of  males, 


i  of  mommalB, 
Weaver-bird,  370. 
Wearer-birds,  rattling  of  the  wings 

of;  3T5 ;  HSEemblies  of,  405. 
Webb,  Dr.,  on  the  wisdom  teeth,  20. 
Wcddetbam,  Mr.,  isBemWy  of  blaek 

game,  407. 
Wedg»      '    ■ 


Weir,  Harrison,  on  the  nnmerical 
proportion  of  the  sases  in  pigs  and 
rabbita,  247 ;  on  the  sexes  of  yonng 
pigeons,  247 ;  on  the  so  g  b  rd 
S6B ;  on  pigeons,  41  a  h  dis 
like  of  bine  pigeons  t4>  h  o- 
loured  laiieties,  417  n  h  de- 
sertion of  their  mat      by     m 

,  J.  jenner,  on  th     nigh 

semal  mstarit;  of  mal   birds  2 
on  female  pigeons  deserting  a  feeble 
mate,  214;  on  three  starlings  fre- 
quenting the  same  nest,  219;  on 


>,  313; 
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certain  eateniillars  by  birde,  326  ; 
on  aeiual  differences  of  the  beak  in 
the  goldfinch,  360 ;  on  a  piping 
bnllfinch,  369  ;  on  the  objeot  of  the 
nightingale's  song,  368;  on  song- 
birds, 369;  on  the  pognaoity  of 
male  liae-plnmaged  birds,  400 ;  on 
the  courtship  of  birds,  401 ;  on  the 
finding  of  new  mates  by  Peregrine- 
falcons  and  Kestrels,  40B ;  en  the 
Ddllfineh  and  sUrling,  408  ;  on  the 
.J.  i.(..j_  ... — j_._jg  mp^jgj 
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409  ;  on  starlings  and  parrots  liring 
in  triplets,  409 ;  on  recognition  <4 
colour  by  birds,  411  ;  on  hybrid 
birils,  414;  on  the  selection  of  a 
greenfinch  by  a  female  canary,  415 ; 
on  a  case  of  rivalry  of  female  bnll- 
finches,  420 ;  on  the  raaturity  of 
the  golden-pheasant,  483. 
Weisbach,  Dr.,  measurement  of  men 
of  different  races,  167  ;  on  thi 
greater  vaiiability  of  men  thsn  of 
women,  223 ;  on  the  relatiye  pro- 
portions of  the  body  in  the  sexes  of 


312. 

Welcker,  M.,  on  brachycepholy  and 
doUcbocephaly,  56  ;  on  aeiual  dif- 
ferences in  the  skull  in  man,  557. 

Wells,  Dr.,  on  the  immunity  of  cii- 
loured  races  from  certain  poisons, 
193. 

Westring,  on  the  sfiidulation  of  males 
of  TheridioOj  273;  on  the  stridn- 
lation  oP  Eeduziu!  peraonalas,  281 ; 
on  the  stridulation  of  beetles,  302  ; 
on  the  stridulation  of  Omalyjiia 
mnnea,  303 ;  on  the  stridnlatiEg 
rgans  of  the  Culeopt«ra,  304; 
ids    produced   b/    Cyc^rtUj 


304. 
Westropp,  H.  il 
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W  stwood,  J.  0,,  on  the  classification 
f  the  Hymenoptera,  148  ;  on  the 
Culicidce  and  Tabauidie,  208  ;  on  a 
Hymenopterons  parasite  with  a 
sedentary  male,  221 ;  on  the  pro- 
portions of  the 
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n  Lucaava 
.  tbe 


1,  353;  < 


absence  of  ocelli  in  fteale  mc- 
tillidle,  274;  on  the  jaws  of  Jm- 
mophila,  275 ;  on  the  copulation  of 
insects  of  disUnct  species,  275  ;  OG 
the  male  of  CnAro  cribrro'ms,  376 ; 
on  the  pngnadty  of  male    Tiptda_ 


crickets,  S84 ;  on  JEphippiger  vOiitB^ 
284,  288 ;  on  Fneatnora,  SB7 ;  aa 
the  pugnacity  of  the  Mautides,  286 , 
on  flatyblemnun,  2S9  ;  on  differedce 
in  tbe  sens  of  theAgrionidah  280  . 
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spades  of  Teuthrei 
the  pu^acitj  q(  i 
beetle,  299 ;  on  Ble. 
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Winter,   change  of  oi 
--'-  %  542. 
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\Milskers, 

White,  F.  B.,  noise  produced  bj  ffi/lo 
phiia,  308. 

,  Gilbert,  on  the  proportion  of 

the  seies  in  the  partridge,  248  ;  on 
th«  house-cricket,  233  ;  on  the  ob- 
jsct  of  the  song  of  birds,  S69 ;  on 
the  finding  of  new  mates  "by  white 

partridgSE,  409. 
Whiteness,    a    seiasl    ornament    in 
some  birds,  494;  of  mammala  in- 
■  ibitlng  snowy  . 


WTiite-throat,  ai 


31  the 


of  IjiDguage,  86 ;  language  not  in- 
diafiensabJe  for  thought,  83. 
Widow-bird,  polygamous,  219;  breed- 
tag  plumage  of  the  male,  392, 
403;  female,  rejecting  the  un- 
adorned  maie,  41 S. 
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Williams,  on  the  maniage-cuatomf 

Wilson,  Dr.,  on  the  conical  heads 
the  natives  of  North-Western  Ai 
rica,  583 ;  on  the  Fijians,  583 ; 
the  persistence  of  the  fashion 
ecmpreuing  the  skull,  584. 
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Witchcraft,  6 

Wives,  traces  of  the  ftorcibls  captnie 

of,  144. 
Wolf,  winter  change  of  the,  542, 
Wolif,  on  Che  Tariabilily  of  the  vis- 

Wollaston,  T.  V.,  on  Eiaygnaihta, 
277;onmuaiQalCarciilioEidffi,  301  j 
en  the  Etiidulation  of  Aoalles,  SOS. 

WoiTes  learning  to  bark  from  dogs, 
73  ;  hunting  in  pacts,  101. 

,  black,  540. 

Wombat,  black  Tarielies  of  the,  53&, 

Women  dijtingnished  from  men  bj 
male  monkeys,  8 ;  preponderance  of, 
in  numbers,  344;  selection  of,  for 
beauty,  397  ;  effects  of  selection 
of,  in  accordance  with  diflerent 
standards  of  beauty,  584,'  practice 
of  capturing,  589,  592;  early  be- 
trothals and  elavei7  of,  593;  &ee- 
"   seleotion    by,    in   savage 


tribes,  a 


.DlfestatioDS  of,   by   a 


nuscalar  t 
man,  26,  41,  43;  on  the  greater 
Tariai>ilitr  of  the  muscles  in  men 
than  in  women,  223. 

,  T.  W,,  on  the  colouring  of  the 

orange-tip  butter£y,  313;  on  the 
habits  of  the  Sstumiids,  315 ; 
^uanels  of  chanueleonG,  35T;  on 
the  halnts  of  Mcaara  AOerti,  371 ; 
on  IbtraOBUpido,  37 1;  on  the  dis- 
play of  plumage  by  male  pheasants, 
39!) ;  on  the  ocellated  spata  of  Che 
Argns  pheasant,  441 ;  on  the  habits 
of  the  fbomle  cassowary,  478^ 

Woodcock,  coloration  of  the,  491. 

Woodpecker,  selection  of  a  mate  by 
the  female,  416. 

Woodpeckers,  371;  tapping  of,  376; 
colours  and  nidification  of  the,  455, 
458,489;  characters  of  young,  465, 
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Vgolner,   Ur.,   obMcvattoiia    on   th> 

WorniBld,  Mr.,  an  the  colmatioa  i 

Sypoptpa,  315. 
Wounds,  healing  of,  8. 
Wren,  473 ;  yooog  of  the,  481. 
Wiigbt,  C.  A.,  on  ths  young  of  Ore- 

cetea  and  Petrodjuia,  487. 
,  Chauncer,   great   brain-po 

anbita  Ibr  Wgoage,  48 ;  on 
itive  acquisition,  671;  on 
snlargement  of  tho  brain  in  D 
610, 
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e,  52S. 


.  W.  Ton,  on  the  pre 

mage  of  tlie  Ptanuig^,  391. 

Writing,  144. 

WjmaD,  Prof.,  on  the  prolongation  of 
the  coocyi  in  tha  human  embryo, 
11 ;  on  the  condition  of  the  great 
Uit  in  the  haman  embryo,  II ;  on 
the  oocnrrenoe  of  the  snpra-condy- 
loid  foramen  in  the  humeru»  of 
man,  22 ;  on  variation  In  the  sknila 

Islands,  26 ;  on  the  hatching  of  the 
e|^  in  tha  months  and  branchial 
cavities  of  mala  fishes,  163,  345. 


XenarchoB,  on  the  C^cadiB,  381. 

Xenophon,  selection  in  maukind  advo- 
cated by,  29. 

Xtnorhynmm,  leinsl  difference  in  tha 
eotour  of  the  ayea  in,  425. 

Xifhoj^tana  Bellern,  peculiar  anal  fin 
ofthe  male,  337,  338. 

Xyloixipa,  diffsrence  of  thf  seiea  in, 
S»2. 
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Tamil,   W.,   on  the   habits  of  tha 
CyprinidK,   250;  on  Saia  davata, 
331;  on  the  characters  ofthe  male 
eedingsf 
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net,  336 ;  on  tne  spawning  of  the 
salmon,  344;  on  the  incubation  a( 
the  Lophobranchii,  346 ;  on  rivalry 
in  song-birds,  339;  on  the  tr^bea 
of  tLe  swan,  374 ;  on  the  moulting 
of  the  Anatids,  393  ;  on  tha  yonng 
of  the  waders,  486. 

Tellow  fever,  immunity  of  negroes 
and  mulattoee  &om,  193. 

Yooatt,  Mr,,  on  the  developmant  of 
the  hom9  in  cattle,  235. 

Ynra-caras,  their  notiona  of  beauty, 
580. 


Zebra,  rejection  of  an  au  by  a  fema 

540;  stripes  ofthe,  545 
Zebus,  humps  of,  533. 
agiags,  prevalence  of,  as  omamen 

179. 
Zincke,  Mr.,  on  European  emigrati 

to  America,  142. 
Zootoca  citipara,  seiual  difieranca 

the  colour  of,  357. 
Zouteveen,   Dr.,    polydactyils: 


Zygeiddte,  colaTation  of  tha,  314. 
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